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LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


INTRODUCTION 


PURPOSE 


The Apollo Operations Handbook (AOH) is the primary means of documenting LM descrip- 
tions and procedures. The AOH is published in two separately bound volumes. This information 
is useful in support of program management, engineering, test, flight simulation, and real- 
time flight support efforts. 


DESCRIPTION 
Volume I describes the LM subsystems and equipment. 


Volume II contains crew operational procedures: normal, backup, abort, malfunction, 
and emergency. These procedures define the sequence of actions necessary for safe and effi- 
cient subsystem operation. The procedures are verified during vehicle and component testing 
snd simulations. 


Normal procedures are used when all subsystems are operating properly. Backup proce- 
dures are used to accomplish the objectives of the normal procedures, when equipment failure 
or other anomaly prevents use of the normal procedures. Abort procedures cover crew activity 
for abort modes. Malfunction procedures provids syaptoms, diagnoses, and corrective actions 
for subsystem malfunctions. Emergency procedures deal with situations that require immediate 
action to avoid or alleviate a hazardous condition. 


Changes to volume II will be submitted through MSC CG2. GAC changes will show justi- 
fication and authorization, and will be submitted to LM Crew Systems for approval. 


RESPONSIBLE CONTRACTOR ORGANIZATION 


At GAC, the single point of contact for the procedures in volume II of the AOH is the 
Head, LM Crew Systems Group, Systems Engineering Section, LM Project, Grumman Aerospace Cor- 
poration, Bethpage, N.Y. 11714. The LM Crew Systems Group is the central coordination and 
control agency in providing LM subsystems procedures for use by NASA in training flight crew- 
men and mission support personnel. The LM Crew Systems Group ensures that all data are 
current and technically correct. 
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FORMAT 


NORMAL/BACKUP PROCEDURES 


Normal/backup proceduree are presented in the following sequence: basic modular oper- 
ational blocks, subgroups of functional tasks or subsystems, and numerical sequence within 
subgroups. The following paragraphs explain the tabular format. 


The "CREWMAN" column indicates which crewmember is sesigned to perform the specific 
procedure. The following abbreviations are used in this column. 
CDR... . Commander 
CMP... . Command Module Pilot 
LMP... . Lunar Module Pilot 


The "PNL" column indicates the location of a particular control or display, by panel 
number or equipment designation. (See figure E-1 and E-2.) In addition to the panel numbers, 
the following aquipment designationa are used in this column. 

ACA... . attitude controller asseably 


ALSEP . . . Apollo lunar surface experiment package 
AOT ... . alignment optical telescope 

Ecs ... .» ECS module 

MESA .. . wodularized equipment stowage assembly 

PGA... . pressure garment assembly 

PLSS .. . portable life support system 

RCU . .. . remote control unit 

TICA .. . thrust/translation controller assembly 

UTL ... . utility light panel 

4227, =. « « 4227 bulkhead 


The "PROCEDURES" column contains groups of steps, or overall tasks, involved in per- 
forming a complete operstion. 


The "REMARES" column provides the constraints and rationale that support the opera- 
tional procedure. The scope of this information will increase ae the procedures are refined 
through continued application by GAC and NASA during aiseion sisulations and real-time mission 
operations. 


Controle and displays are identified by their respective placards. Lengthy placards 
have been shortened herein. The following abbreviations are used for controls and displays. 
caut lt... . . . caution annunciator 
CB. oe ak clnm ise oon er d-c circuit breaker 
CB/AC ...... . arc circuit breaker 
comp caut lt... cowponent caution light 
cont... .. .. - continuous rotary control 


ind .« « we we ow - meter, gage, or digital display 
ind pwr fail lt . indicator power failure light 


le. 2 we oe pw oe © Lighe 

pb....... . . pushbutton switch (except pushbutton/light) 
pb/le . ... . . . pushbutton/light 

sel ...... . - detent rotary switch 

gw... ss es « « toggle switch 

th... + 1. 2 es © talkback 

tw... . . s . . thumbwheel control 

viv... .... . manually operated valve 

warn le .... . . warning annunciator 


NOTE 


MASTER ALARM - on (or off) indicates 
that both MASTER ALARM pb/lte and the 
audible tone are on (or off). 
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CONTINGENCY PROCEDURES 


Contingency procedures comprise abort, malfunction, and emergency procedures. 


Abort Procedures 


Abort procedures are not included at thie time. They may be supplied by NASA at a 
later date. 


Malfunction Procedures 


Malfunction procedures enable recognition of subsystem malfunctions, determination of 
their cause, isolation and/or correction of the failure, and determination of the effect on 
the subsystem and the mission. The procedures cover all significant single failures. To pre- 
vent the procedures from becoming complex and unmasnageable, double unrelated failures are not 
covered. The malfunction procedures are arranged by subsystem, or aubsystem section (PGNS, 
AGS, CES, DPS, APS, etc), in a three-coluan format explained in the following paragraphs. 


The "SYMPTOM" column contains logic blocks that allow entry into the malfunction pro- 
cedure. When applicable, data under theae blocks explain and qualify the symptom or condition. 
The symptoms are arranged numerically within each subsystem or subsystem section. 


The "PROCEDURE" column contains a step-by-step logic flow disgram, consiating primarily 
of action blocks, decision blocks, and failure blocks that enable failure correction and 
isolation. Caution and warning blocks are included for conditions, which, if not corrected, 
may degrade the operational integrity of a subsystem or may adversely affect crew safety. 
Remote event symbols refer to related remarks, to another step of the procedure, or to a step 
in another malfunction procedure. 


The "REMARKS" column contains supplemental data related to, and referenced from, the 
logic blocks in the "SYMPTOM" and "PROCEDURE" columne. 


Emergency Procedures 


Emergency procedures follow the same format as normal/backup procedures. 
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CHANGE REQUEST SUBMISSION GUIDELINES 


Be specific in your recoamendations or comments; for example: 
eo When recommending changes in text, provide new text to replace the old. 
eo When pointing out technical errors, provide new technical data. 
e When suggesting deletions, specify exactly what should be deleted. 
Consider the following when preparing recommendations: 
e@ Are data in usable engineering units? 
@ Does srrangement of data facilitate use? If not, suggest appropriate changes. 
@ What sreas need revision? Be specific. 


If you have knowledge or sources that could be used to update any part of the handbook, 
provide this information and cite references. 


Indicate specific technical or administrative problema that may be created by the handbook 
contents or format. Suggest specific changes to eliminate these problems. 


Note che impact on, and relationahip with, specifications criteria, constraints, etc. chat 
this handbook should or should not have. 


GAC personnel use GAC form No. 3163 (7-70). The following information is keyed to, and 
explains how to fill in, the GAC change request form: 


This space is left blank by the originator. GAC change numbers are assigned by LM 
Publications. 


The originator shall indicate which vehicles are affected by the change request. 
Enter the date that the change request is initiated. 
The originator shall enter his name, department, and telephone extension. 


Enter the vehicle number that appears on the title page of the AOH, Vol II, to which che 
change request ia written. 


Enter the basic or change date chat appears on the title page of the AOH, Vol II, to 
which the change request is written. 


Enter the number of the page affected by the change request. 
Enter the number of the paragraph affected by the change request. 


Enter the number of the step and, if necessary, the number of the line affected by the 
change request. 


Explain, in detail, the change being requeated. 

Explain, in detail, the reaaon for the change. 

The cognizent GAC subsystem engineer shall initial and date all change requests. 

@ GAC disposition shall be made by the head of LM Crew Systems. He shall indicate 
wi 


ether the change request is approved or disapproved, sign his full name, and fill in 
the date of disposition. 


® ©8808 ©8090 © ©8608 © 


@ (18) NASA disposition shall be made by the MSC Change Control Board. A representative 
of the board shell indicate whether che change request is approved or disapproved, sign 
hie full name, and f111 in the date of disposition. 


The MSC Change Control Board shall assign all suspense dates. 


©) 
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7. NASA peraonnel uae MSC form No. 482 (Rev Jun 68). The following information is keyed to, 
and explains how to fill in, the MSC change requeat form: 


The originator ahall enter hia name, organization, and the date that the change 
requeat is initiated. 


Thia apace is left blank by the originator. MSC change numbers are assigned by the MSC 
Change Control Board. 


(Ss) The originator ahall indicate which vehicles are affected by the change request. 


Enter the title of the manual, including the vehicle number that appears on the title 
page, to which the change requeat is written. 


Enter the document number to which the change request is written. 
Enter the number of the page affected by the change request. 


Enter the baaic or change date that appeara on the title page of the AOH, Vol II, to 
which the change request is written. 


Enter the number of the atep and, if necessary, the number of the line affected by the 
change requeat. 


Explain, in detail, the change being requested. 

Explain, in detail, the reason for the change. 

If applicable, enter pertinent remarks. 

) GAC disposition shall be made by the head of LM Crew Systems. He ahall indicate 
w 


ether the change requeat is approved or diaapproved, aign his full name, and fill in 
the date of disposition. 


© ©0880 © OOO 


Final diapoaition shall be made by the NASA MSC Change Control Board. A repre- 
aentative of the board shall indicate whether the change request is approved or dis- 
approved, aign hia full name, and fill in the date of disposition. 


The MSC Change Control Board shall asaign all auspense dates. 
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4.2-46 4.2.26 3 
4.2.26 6 
4.3.1 21 
5 4.5.1.3 4 
6 4.5.1.4 2 
3 4.6.1.1 162 
4 4.6.1.3 2 
5 4.6.1.5 2 
-19 4.6.1.14 263 
25 4.6.1.18 8 
-29 4.6.1. 20 1 
-30 4.6.1. 20 3 
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4.10-38 
4.10-63 
4.10-71 
4.10-71 
4.10-115 
4.10-126 
4.11-5 
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Renmark J 
New 


4.10-90 
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10 
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4.6-67 24 
4.6-67 27 
4.6-67 29 
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9 
5a 
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4.2.13.2 
Figure 12 
4.13.1.1 


4,2-10 
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4.6-66 
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4.2-34 
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4.1327 
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4.14-3 
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5.4.21 - 
4.13.7.1 7A 
4.6.3.2 18 
4.6.3.2 25 
4.2.14 8&9 
4.2.1y 4 
4.2.22 1 
4.2.23 1 
4.2.24 3 
4.2.24 7 
4.13.2.1 
4.13.2.1 6 
Table 4-2 
4.1 21 
4.1 1? 
4.14.1 12 
524.22 1-y 
4.10.3.2 1 
4.10.3.3 1 
4.10.3.1 8 
4.10.3.1 PGNS 19 
4.10.3.1 AGS 17 
Symptom 4 
4.2.7 1 
4.2.31 7 
4.3.1 20 
Fig 4-12 - 
4.3.4.2 - 
4.4.1 k,u 
4.4.2 t 
4.4.4 41, 42 
4.4.5 05 
4.4.6 17, 27, 30, 31 

44 
4.4.6 67 
4.4.7 06, 07 
4.4.7 14 
4.4.7 46 
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4.4.7 71, 72, 77 
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4.4.8 - 
4.4.8 - 
4.4.11 - 
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3231 7-1-71 4.153% 4.15.1.20 - 
4.15-36 4.15.2.1.6 5, 7 
§.2-12 SSR-1 - 
5.3-1 - - 
5.3-2 5.3 - 
5.421 - - 
5.4=-2 5.4.1 4 
$.4-3 5.4.2 - 
5.4-10 5.4.8 7 
5.4-11 5.4.8 9 
5.4-14 5.4.10 - 
5.4-15 5.4.12 1 
D4, DS Table Dl 
D12, D13, 
D14, D16 
7-1-71 5.2-4 Sympton 1 
5.2-5 Sympton 2 
5.2-6 Sympton 5 
5.2-9 Sympton 4 
7-1-71 4.6-50 4.6.2.7 1 
4.6-52 4.6.2.9 1 
7-1-71 4.15-34 4.15.2.1.1 1 
4.15-34 4.15.2.1.1 2 
7-1-71 4.1-5 4.1 ? 
4.1-5 4.1 8 
4.5-3 4.5.1.2 3 
4.5-5 4.5.1.3 3 
4.5-6 4.5.1.4 2 
4.6-31 4.6.1.23 2 
4.10-96 4.10.3.1 PGS 5 
4.11-3 4.11.1 1 
4.11-11 4.11.2 PGNS 22 
5.2-8 Sympton 2 
7-1-71 4.7227 4.7.1.4 9b (2) 
7-1-71 4.2-45 4.2.26 All 
4.2-46 4.2.26 All 
4.2-47 4.2.26 All 
9-26-71 5.4-25 5.4.23 1 thru 24 
§.4-31 5.4.24 1 thru 19 
54-35 5.4.25 1 chru 32 
4.15-30 4.15.1.16.2 8 
9-26-71 $.3-12 5.3.12.1 8,9 
9-26-71 4.1345 4.13.7.1 3 
4.13-46 4.13.7.1 TF, 7G 
4.13246 4.13.7.1 8 
9-26-71 4.10-106 4,.10.3.1 PGNS 28 
4.10-106 4.10.3.2 AGS 27 
9-26-71 5. 2-63 Symptom 3 - 
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9-26-71 524-6 
5.4-8 
5.49 
5.4-1l 
5.413 


5.414 


4.6-61 
4.6-62 


9-26-71 


9-26-71 


9-26-71 Figure 4-2 
Figure 4-4 
4.2.2 14 
4.6.2.1 3 
9-26-71 Symptom 4 - 
9-26-71 Symptom 1 - 
9-26-71 5.2-16 Symptom 1 - 
9-26-71 5.2-17 Symptom 3 - 
9-26-71 5.2-17 Symptom 3 - 
5.2-18 Symptom 4 - 
9-26-71 5.2-20 Symptom 9 - 
9-26-71 5.2-14 Symptom 1 - 
9-26-71 Symptom 1 
9-26-71 Symptom 1 - 
9-26-71 Symptom 1 - 
Symptom 7 - 
Symptom 4 - 
Symptom 1 - 
Symptom 3 - 
Symptom 4 - 
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Figure 4-21. Test Data, Rendezvous Radar Trunnion Traverses at Fixed Shaft Values 
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n ‘or 2 e 
data 


if corona 1s 
pect, cb 


Trere is no 6 ard Capability 
distinguishing tw e fail- 


other data su cs if data-good 


-discrete intert 
ata not oc 8S 


Unless results obvious, te t 
inconclusive w thout 
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NO TRAGH a: : 
RNDZ ROR @RNDZ RADAR- SLEW RR FAIL 


pr tle NO_TRR Gian FAILURE 


CWEA FAILURE NO TRACK LT FAILED OFF 
RNDZ ROR C/W monitor capability 
NO TRACK It 
Continue troubleshooting. 
RR xmtr ‘ 
tt is drifting or osciethQw 


abnormally, singte jailed 
SEL SEC gs fare 


AUTO TRACK & 


To check for possiBlefndz 
corona problem or treque cy 
tracker lack on spurious ra- 

cycle eb (11) PGNS: RNDZ 
ROR off for 10 sec 


Mey V95E (in LGC mode) before in- 
-itating self-test or go to AUTO 
TRACK 


YES 
TEST }OK? 
RR will maintain tracking and pro- 


SHALEKER FAILURE 
and trunnion angles to FDAI error 
needles, and azimuth and elevation 


angle rates to X pointer ind. AUTO. 
TRACK 


@RNDZ RA 
Range display Ox? ‘hen AUT 


& NO TRACK It 


off” 
Reac uire NO TRACK it-off? 
acquisition sd 
& manual lock on NO 
RNOZ RDR & NO TRACK RR FAILURE 
aff? evi) IE 
LGC cannot read Rndz radar R} ABCDE 


on? 0] 2. 4, of 6? 


NO 


UTO TRACK 


DATA NO QOOD/NO TRACK 
CKT FAILUR| 


ping ® PRIMARY GUIDANCE & NAVIGATION SECTION 


Change 


Rndz radar data OK = data 
good missing and LGC will not 
accept dala 


Data OK to LGC and display. Use 
RNG/ALT pwr/sig fail It, TRACKER 
It, and AGC > 0. vde as substitute 
track indication. 
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eRecord 
RI (ERCOUNT) 


+1) 
evos 
Verify program 
@V05 NOSE 


eco: 
RI (ALMCADR) 


@VO! NOTE 
@Record RI 
‘SKEEP 7) 


@ Transmit to MSFN 
ALMCAOR 


@lerminate u eof LGC 


for 


at 


Subsequent use of LGC 
MSFN of succeed: 
ing steps in self-test 


G3) cb SiC AEA - close 


C® anicct ost 


AGC self test checks 

and fixed memory Other int rat 
grobiems cannot be determined by 
sef test 


Problem is erasable memory 


‘o) Probiem 1S in fixed memory 


Qo not se LGC control for attitude 
maneuvers 


DAP unusable be au e 76 
counte’ controls set fing umes 


LGC control of RR lost 


a) LGC uplink ‘ost 


@) IMU carnot te fine aligned 


(1) Mu ca rot be Align 
by caging and/ar fine align 


Date 
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Change Date 


Page 
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ABORT GUIDANCE SECTION 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


AGS 


RED 
Light on it: 


ASA power supplies out 
of tolerances 


ASA heater on (act- 
at 0° SF) 


AEA complete 
TpinoF Cycle within 
20 milliseconds, 


AEA test 


failure detected. 
ary 


position 


Basic 


ne 
— 


ORDA controis freeze, YES 
Dut can be to 
normal via CLRb? 


OEDA FAILURE 


LMA790-3-LM 


@MODE - ATT 


@DEDAC 412R 
DEDA 
10000 
sec? 
YES 


Ck for AEA-induced latchup 
0 ; /H,0 QTY -CiW 


2 
@DEDA C470R 


OEDA 
YES 


MAY HAVE EXPERI- 
A RESTART 


OPR ERR It - on? 


OPR ERR T FAILEO OFF 


ee 


Change 


@DEDA 412+ 00000€ 
e@DEDA 412R 


+ 10000 
0 


QTY MON -C_ 


AGS It - off? 


@DEDAC 400+ 60000E 
or 
{ft PGNS 


ASA POWER SUPPLY 
FAILED 


@ DEDA C412+5 
@ DEDA S72R+0 
@ DEDA C412+0 


Digit 


OPR ERR = FAILED ON. 


AEA POWER SUPPLY 
FAILED 


AS SELF-TEST DETECTED 
FAILURE 


TRANSIENT CONDITION 
TRIGGERING SELF-TEST 
FAIL DISCRETE 


YES 
CWEA FAILED 


ASA HEATER FAILURE 


SiC ASA-open 


EDA 


PB FAILED OPEN 


TT 


ary MON 
to C/W RESET 


AEA 
470 to - 80000, 400 and 410 through 
41710 — 00000, 470 
OV>y an 
AEA start-up of 
- 6000 tps 


(TMF) must 


(gh inthe event 
AEA 


Readout er 
AGS flight 


DEDA capability 1s 
HOLD pb open 


cua 


ENTR pb closed 
HOLD pb 
READOUT pb closed 
displays are available, 
become and less re- 
due ve 
a. or 
The pb 
Digst pb open 
ENTR pb open* 
+ oF — pb open® 
“AGS can — longer be ales) 


ctu nes |= SK 


B200MS- 1011 


5.2.4 ELECTRONICS SECTION 


5.2.4.1 Abnormal Vehicle Dynamics 


Abnormal vehicle dynamics during coasting flight defined as uncom- 
manded vehicle acceleration by RCS, including limit cycling on edge of 
deadband. Abnormal dynamics during thrust includes unexpected 


acceleration or oscillation, or excessive RCS firing. Abnormal dynam- 
ics may not alvays be recognized on vehicle displays; it may be necess- 
ary to verify the symptom using other available cues. 


Table 5-4. CES Procedure Entry Sheet 


Abnormal vehicle dynamics (non-MPS) 
drifts out of deadband 

PGNS minimum impulse (V76) cmds abnormal 

AGS pulse or direct cmds abnormal 

Prop cads abnormal 

TTCA cmds abnormal 

Abnormal Dynamics during MPS thrusting 

ENG caut lt 

No MPS shutdown 

Premature IPS ignition 

No MPS ignition at TIG 0 

ENG THRUST THRUST ind do not agree/off schedule 

PRE AMPS caut lt 

CES AC warn lt 


CES DC warn lt 


§.2-15 
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LM3253, LM3260 APOLLO OPERATIONS HANDBOOK 
For dynamics d ri g com: 
manded maneuvers, refer 
Stabilize UM. mode 
@ACA-hardover, if required 
eGuID 
@ MODE 
@ — CONT (3)- MODE 
e Os 
on 
by opposing 

@ACA - nevtral 0.12% second 


+X Dd hardover, 
and PULSE mode (ost. 


mode 


faiure may be to 
LGc which 
be 
fire check 


monitoring 
burn 


AEA self-test 


MODE CONT and possibly 
mode mode 


C1) olRect and PULSE modes tor 
minum 
COMT ( axis) mode may be in atfeci- 
- MODE CONT aus 


D-300UMS. 1023 
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LM drifts out of 
deaddand 


@ACA - hardover if 
required 


e 1 


ENABLE VOLTAGE 70 
ABORT PREAMPS LOST 


NO INBIT FROM 
MODE CONT Sw 
TO LGC 


PATCH. ROLL OR YAW 
RELAY 1N ATCA FAILED 
OPEN 


2 RCS: SVS (effected 
PGAS minimum e@CUID CONT - A DISABLE: th - bp 
impulse (¥76) cmds @ATT CONT - PUL’ way be by 
abnormal @ACA - cmd mir pi sani 

tb 


ET eer -o 
Uncommanded jets fire? 
NO 


ACA 2.5° SW FAILED 
CLOSED 


ACA-cmd mnvr in 
attected axis 


me me me ee ec ee ee i ee ae em ee ee ee ee ee 


" 26 i971 ‘ 
Basic Dote <° Change Dote Page §,2-17 


symPToM 


AGS pulse 
direct 
a 


; YES mnvt 
Excessive or occurred in? @ATT CONT (3) - MODE 
NO on © cmd merve 
Response norm? 
ACA25 SW 
CLOSED 
YES 
@Alt cmd occurred iq? 
| @ATT CONT (3) - PULSE 
pepe ACA - and mnvs 
NO 
Response norm? 
ACA25 SW 


Symptom occurred in? — ewe i_ 


JET FAILED OFF (SEC) 
es 


@ACA -hatdover, required 
@ACA PROP - DISABLE 
@Alt ACA - cnd mover 


Response norm? 
NO 


Cross coupled motion? 


NO 


GUID CONT sw? 


AGS 


rates? 


C CONT ASSYS RELAY OR 
SUMMING AMPLIFIER FAILED OPEN 
OR OPEN CIRCUIT IN ONE ACA. 


YES 


@ ATT CONT (3) 


CONT 
@ OEADBAND — MAX 
@ ACA — cmd move 


norm 


SET 
FAILED OFF, 


YES 


Seg symp om no mavt? 


NO 


CONT - AGS (PGNS) 
@ACA - cmd & im affected 


Response norm? 
NO 


S & C CONT ASSYS RELAY FAILED 
OPEN GC PROP INPUT 
LEM OR OPEN CIRCUIT ONE ACA 


@GUID CONT PGNS 
@ erfim es 


Successful? 


ATCA FAILURE 


ax) - MODE CONT 


25 Sw 


K19) 


CONT FAILED 


HUNG 
UP OUT OF NEUTRAL 
RCS 
FAILURE 
JE 
ne] 
SS 
RGA FAILED 


Affected be avatiable in 
PGNS {if preamp tle ) 


One-h It of authority lost 
ne direction for affected ACA 
im impulse LPD, AGS 
one a | of DIRECT 
ne direction for 
ff cted CA 


mode lost for ffec ed 


control lost for affect ¢ ACA 
Failure may be Single or 


Failure could be open 
channel summing amplifier pulse 
tate module or preampiiher 


Prop guid- 
ance system and PULSE 
unaffected 


symptom is present both 
modes maifunction may 
open cut on 


To remove ACA andre ace with 


ATT DIR CONT - open 


= "h 
@cb (11) -open ¢ ACA) 
0 
- (for ACA) 
#cC R - ISA 
@AUDIO CONT (2) - NORM 


ACA 
& J 705 - disconnect 
& J 708 - disconnect 
@lnstail pl ond 709 
elnstall dust on J 708 
@Close above cbs & 
switches 
Since vehicle control 1s fost dur- 
switch use of ths procedure dur- 
ing controlled flight 


PGNS and DIRECT control unaf- 
con ol may be avail- 
able AGS 


DIRECT control n tf cted Prop 
control may be 


FDAI rate displays lost 


If PGNS guidance desired, 
inhibit jet per CES 3, step 
C-200LMS-101" 


| SYMPTOM 
1 Ga 


TTCA cmds abnormat 


RI correct in ail direct 


7 


Abnormal dynamics 


during = thus 


wae | ee ee 


@ACA-gain att cont 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK A 


PROCEDURE 


Ncont apply AV 


eMO0E 


@GOCUIDEDNAGHERNS) 4 
@ATT CONT 


e@TTCA-apply AV as 
needed 


- MODE 


@ACA - cmd single - axis 
prop mnvr 


ENABLE VOLTAGE 
MARY (ABORT) PGom?t 


12,3, 4-open 
@V1l NIOE 

XBCXX 

e@TICA-cmd +& — trans- 
lation in each direction 


Up X76XK 
Down —- X75XX 
Right X73 


t 
@cb RCSSYSA& § QUAD 
: 4-close 

INST CWEA-open, 


YEE" S985 ay GETWEEN TTA 
U 


NO 


is? 


TICA FAILED OPEN. @Use alt for transla- 


tions 


NO 


RCS TCA tt on? Cont being regained? 


Stabilize {M Reset light 


@ENG GMBL-OFF, then 


@ACA -hardover if required ENABLE 


GUID CONT-AGS 


LGC TEST 


Stabilize LM, 


YES 
PGNS avaitadie? 


ae hardover, if required | Regain control l 
NO eculd AGS/CES FAILURE @ENG GMBL OFF 
@GUID CONT - PONS 
@Reduce throttle or term- 
nate thrusting 
[15] Staniize | AEA SELF - TEST 


@ACA hardover, if required. 


BAL CPL-ON? Pa 11] Select DIRECT mode. | 

@ATT (affected 
axis) - DIR 
@BAL CPL-ON | FOAI on backup chart 
| LM stable? | trajectory? 
YES NO 
@) 2 
19] eManually contro! affected 
AEA'ASA FAILED. axis 


Date 


respanse will be lack of 
(or subnormal) A¥m or abnormal 


limit cycling 


RCS control for affected guidance 
system losttvResetting ch INST, 
causes MASTER ALARM | on 


Hf farted drrver ts tor Y for 2 jet, 

transiation teme will delat least 

twice nominal since  trpnsiation 

is singlyeties: may be|confined to 
input/output channel fhilure which 
can be determined from RCS cold- 
fire test in step 5 


Transtation capability 1p GS lost 


ce 


Apphcabie to contfo 


Assumption All DPS turns areini- 
trated in PGNS 


Possible 


TCRGMY 


on there is dis- 
Orive s gral = gimbal re- 
sponse signal 
h ts down? 

9a 

GUID CONT sw? 

Ck LGC eng status. 

Rl A000 
=? 
OM OFF 


LMA790-3-LM 


n? 


au 


Ck AEA eng sta u 


Readout + 


bums: 


cont 


2)- 


as on-off 


REMARES 


Light 


tron 


gimbal 


Assumption 
ignition 
ing 


mission rule 


will 


116) 
this circuit is open, 


AGS 


vee 


SvMPTOM Faure to start and stop 


failure of ch 6) S/C: ENG 
Ht thrs carcuit breaker is open, man- 
ual starts and stops will be requred 


AUTO ON - OFF CKTRY FAILURE for subsequent burns. Delay arming 
engine until 116 


ENG ‘SW CKTRY FAILED. 


ae) will ane i marin thrust 
ined grmbal Staris are ex. 
Subsequent DPS pected (Ordperss are possible, 
due fo double CES farure Hf de- 
Scent engine ts used to 
start first DPS = — supercritical 
helium may ot be pressurized 


OPS throat erosion is expected to 
decrease Command thrust 1% be- 


0 Q nd engine ih 


CMD stl 5% below timeline With maxenum 
abnormal propeilant pressures, 7% 
difference could be nominal 
Desired auto throttle display 
available on DSKY in R) of NS2. 

>7% 
AUTO LOGIC FAILED TO 
TTCA FAILED 


MSFN monitors DPS performance. 


BOTH ind -10% 


not operated for 
more than 25 seconds in nonthrot- 
tieable range. 


& SODUAS- 1021 


SYMPTOM 5. 


PROCEDURE 


Sdoradic jet firings are pos- 
sible if both power supplies 


oe failed. 
PTOM CES AC it-on? ONE OR BOTH 0 
PREAMP BIAS POWER 
ves SUPPLIES FAILED 
PRE AMPS 
YELLOW 


Light on if either —47- ‘ 
If AGS is in control, trud CES a-c 
vic power supply is out failure causes loss of damping 


of tolerance : 
SINGLE-PHASE ATCA POWER 
NO 


SUPPLY FAILED. AGS contal of LM fost. bit 
remains for computation purposes 
only 

CES AC Reset light & pertorm cat 
| gyro ‘ee 7 RR usable only LGC mqde Shaft 
and trunrdd power HRt ip SLEW 
! GUID CONT PGS shies and AUTO TRACK 
Light on if ATCA a-c veto itashr ah len 2 ie 
1 Wy t ie on Remutialize CWEA Subsequent CES a-c monitoring 
lost. 
1 ecb (36) INST CWEA - open, @Make smalDGGr via PGNS = POWER SUPPLY VOLTAGE 
1 then close rate mode OUT OF TOLERANCE}iId OR 
CES Af it remaiB oft? Rate nds 3d) OR Id OF 3 FAILED porno Hea: CWEA 
CWEA FAILURE ES 
Rate gyro assemtipdbinoi 
not restart after shuldown 
TRANSIENT CONDITION re TO RATE GYRO FDAI rate needles are invalid, but 
MED rates may be displayed on error 
needies via V60E /full-scaie deflec- 
tion 1 25° /sec). 
Reinitialize CWEA. 
ecb (16) INST CWEA-open, ATCA POWER SUPALY 
Reset light. then close pen ANDOR esettin a Aneta CWEA 
ih GUID CONT- +43) FAILED causes MASTER AL on 
GrmO TEST PES RT-95 ne ee 
YES NO 
RED CES DC It remains on? AGS attilude control lost 
Light on if ATCA d-c YES 
eae jolgaipes are cut of 7_Enable throttle actuator Subsequent APS burls should be 
started manually 

@Eng STOP pb~push 

@ENG ARM- 

Subseque€ CES d-c monitoring 
CONDITION MSFN throttle =6V ATCA POWERISUP- fost. 
max? PLY FAILED 


CWEA FAILURE Ths transient condition may 
have caused throttle to lock in 
100% position Cycle cb AC BUS 
A DECA GMBL andvor check 
throttle position wh MSFN. 


ilS¥ OR ———————— 
POWER SUPPLY FAILED one and APS operation 1s nk al in 


DPS fixed at maximum throttle with 
gimbal tocked 


REMARKS 
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DESCENT PROPULSION SECTION 


GeneBetl/he failures are not considered. 
During descent engine burns, continue the burn unless it becomes 
apparent that an explosion could occur./s The DPS is loaded with helium and propellants 
values. /Bhe DPS has been checked before use. / 


Assumption 


Of f-Nomina 


LM 2005 
SYMPTOM 


ees ReS  - GaSE: CWEA/INST (DES REG PRESS) 
@DES He REG 2 (1) - OPEN, FAILURE 
RED pRetht TEMP /PRESS MON 
Light on if regulated He - ' q 
press < 220 of > 260 pdia ~ OFS & OES 2 


ee | 
10) 


@HELIUM MON - AME PRESS 
Amb press >900 psia 


CWEA/INST (DES REG 
PRESS) FAILURE 


OO) 


Amb He press low or decr? 


YES 


DES He REG 2 FAILEC 
CLOSED 


@PRPLNT TEMP/PRESS MON 
~ OES 1 & OES 2 
a He LEAK UPSTREAM OF 


CHECK VLVS 


Before DPS burn 
@ DES He REG 1 (2) OPEN 


@DES He REG 1 = - OPEN 
while monitoring prpint 


DES He REG FALED 
OPEN 


CWEA/INST FAILURE (DES 
REG PRESS) OR He LEAK 
OF CHECK VLVS 


YES 
(aces teres] 


@PRPUNT TEMP/PRESS MON 


Fuel/oxid press ab- 
formal 


Pressurized: 
> 55 psia 
< 235 psia 
Unpressurized: 
Fuel < 600sia(@5o°A) 
Oxid < 35 psa (@ 50°F) 
Fuel/onid 
>50 psid 


fal thom Reve] 
@HELIUM MON - PRESS 


He / PRPLAT LEAK 


Light ts enabled when unstaged and 
atter ENG ARM - DES for first time, 
or ABORT pb has been pushed {en- 
@ne -arm —signai-enabling logic 
delayed until 6 seconds after en- 
gine-on command 13 issued). 


If descant regulator fails open 
{pressure >260 psia), regulator SOV 
must de closed within 5 seconds to 
prevent from freezing open or 
damage to seal. 


Helium regulator redundancy is lost. 


if there will be second DPS burn 
Close both regulators untd just be~ 
fore burn. to prevent possible toss 
of helhum through relief valves 


Assumption Ambient helium 
squid blown. 


tf DES REG it remains on after intial 
ambient helium pressurization, iow 
Propellant pressure may have been 
cause Verify with MSFN before mak 
ing OPS burn 


Source of leak cannot be identified. 


Descent helium will leak whenever 
regulators are opened. Verity with 
MFSN before selecting reguiators 


MSFN and crew can ee 
between these two failures. Crew 
can determine failure by monit- 
~  SUPCRIT and 
on HELIUM 


A slow jeah may appear as an inst 
failure Consult MSFN 


PROCEDURE 


NO 


INO EL (OXI0) TEMP INST 
FAILURE 
! OAK OR COLD SOAK 
DPS 
ral | 
! —— 
| NO 
i SUPCRIT 
Supenit: >or < 1 
Amb: ! 
i Mm |@ 
| B 
Ke ones eG I eLose: 
H ~ 
i D 
l 
| 
t 
! 
{ 
$ 
! @PRPLNT TEMP/PRESS 
l 
{ 
l 
{ 
AMB He INST FAILURE OR 
H HEAT SOAK 
! 
{ 
( 
{ 
t 
I 
' 2, 
I " 
I Do n@RheObnb, He Bquib ;7 INS 
{ vivs. FAILURE 
! 
4 ! 
| He REG 1 (2) SOV FAILED 


DES = REG 1(2)tp bp 


! 

H @OES He REG OPEN 
BP abnormal when reg in | @OES He REG (2) CLOSE 

| 

| 

| 

( 

! 

1 | eae ee] 

I 
5 DES roe 


@DES He REG 2 (1) - OPEN, 


REG SOV FAILED 
! TB still gray? OPEN OR 7 FAILED 
i nd 
! 
I 

He Rib 2 (fl Sob waovert- 

ENTLY UNLITCHED 
I 
I 
! 
I 
t 

SYMPTOM ! ) 
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—_—_———— 


LMA790-3-LM 


APOLLO OPERATIONS HANDBOOK 


TS 


Light is PRPLNT 
i QTY MON OFF 
1 low level sensor vgs 2 Ck qy. 
bes ary @PRPLNT CTY MON - DES al AU a as 
@PRPLATOTY MON cycle Ae “PE reaeine ist 
OFF, then OES 1 PLNT LEAK OR DEGRADED ad 
RED 1%? PERFORMANCE t 8 on 
; ait DES QTY it 
Light ate bum time come if low level sensor 
tion <2 min is exposed 
at 25% thrust 
[ee 
Low-level 1S € foneous 
TRANSIENT CONDITION 
CWEA OR LIQUIO LOW- 
LEVEL SENSOR IN PRPLINT 
TANK FAILED ON 
———S as 
7 only 
unde 
2 alt source. ing ' up to 5% low 
ops @PRPLNT QTY MON other { wi0 
PQGS duty cycle ts 45 
DES pasition PROBE AFFECTED @PRPLNT QTY MON - good u om 
Fuel & FAILED sys 
good 
tity of fa led 
¥ES 
Both 5% dif PRPLIT LEAK OR DEGRADED 
ENG PERFORMANCE 
DES aTY 
BLANK (ONE OR BOTH! 
Abnormal indication? ONE ZERO POGS IND FAILED 
GOTH —— 
2€R0 QTY It may be 
i  — ————— 
PQGS CONT UNIT FAILED. QTY MON 
DES position 
——— = aes TY PROBE IN @PRPLNT QTY MON 
Pots 
a 
SIG TO INO LOST 
8 
FUEL VENT SOV. 
(onto VENT) ; @F VEL (OXI0} VENT - normal 
= abnormal position 
eg fc SOV TRANSIENT 
Abnorma! 
6P - 
YES 
squbs {oxid) <20 FUEL (OXID) VENT SOV FAIL- 
or £0 OPEN 
Cycle SOV 
Affected FUEL (OxID) af er squib 
QPEN 1S own 
She @PRPLNT TEMP/PRESS 
MON - & OES 2 
YE 
S a TB FAILURE 
Fracture 
ft jong if fuel (x0 
3 vented 


TB FAILED OR FUEL (OxI0) 
SOV TRANSIENT 


FUEL (OXI) VENT SOV 
FAILED CLOSEO 


ee a ee a ae ee 


REMARKS 


fee eee ee ee ee ee 


September 197) 


DESCENT PROPULSION SECTION 


ASCENT PROPULSION SECTION 


General 


Assumptions 
Of f-Nomins1 
@ 


e 
ASC PRESS W 


ASC QTY Cau 


ASC PRESS warn lt 


Fuel or oxid temp 


Double failures are not considered, except that in the ASC HI REG caut 
le malfunction procedure a double failure (series-parallel regulators) 
causes the ASC HI REG caut lt to go on. 


During ascent engine burns, continue the burn unless it becomes appar- 
ent that an explosion could occur. 


The APS is loaded with helium and propellants according to prescribed 
values. 


The APS has been checked before use. 


The status of all tb's haa been checked and verified before entering 
the tb malfunction procedures. 


Helium, or Propellant Temperature or Pressure, Indication 

Large leaks are not considered. 

These are troubleshooting procedures that cover off-nominal and 
anomalous conditions that do not trigger the or provide discrete 


malfunction indications. 


The crew does not enter into this symptom unless they have had an 
obvious off-nominal condition. 


Heat or cold-soak is not a malfunction. 
arning Light 


If this light goes on during a non-miseion critical burn, immediately 
shut down the engine. 


tion Light 
A malfunction does not exist if this light goes on at the nominal time. 


Table APS Procedure Entry Sheet 


abnormal 


Fuel or oxid press abnormal 


He press abnormal 


ASC QTY caut lt 
ASC HI REG caut 1 


ASC He REG 


September 


or decr 


t 


tb - bp 


Poge —___ 


PROCEDURE 


CWEA FAILURE 


on 
<2775 psia 
only) 
@HELIUM MON - PRESS 1 
& PRESS 2 


Either He press< 2775 psia? 
ves 


APS pressurized? 


@ASC He REG 1 & 2- 


He press stabilized? 
YES 


@ASC He SEL - TANK } 
TANK 2 


[10] Ck fuel & oxid press. 


@PRPLNT TEMP/PRESS MON - ASC 
YES 


‘@PRPLNT TEMP PRESS MON HEAT SOAK OR COLD SOAK 
Fuel or oxid press at- - DES 1 & DES2 
— 
YES 


P7T Chose regs] a 
@ASC He REG 1 & 2 - CLOSE He/PRPLNT LEAK 
Fuel or Oxid press decr? 


NO 


PRESS INST FAILURE OR 
He LEAK DOWNSTREAM 
OF CHECK VLY. 


Helium supply will 


[i] ckvepess squids were ied 
@HELIUM MON - PRESS He LEAK UPSTREAM 
oF EC 
Either press abnormally low? 
NO 
Verity with before selecting 


o regs. 
He LEAK BETWEEN REG 
SOV'S & CHECK YLYS 


Date 


determine whith cond 
tioniserewDevetiere 


>3300 psia 
< 2900 sitet 


WD eZ etre sa 


Yevlmereertrsiice 


CWEA 
SOR orveeeerter'lire 


N; OPEN OPEN 
ECS EA * teed 


indication cf eled rrreet 


{OSt RRPRICr reve Etre 
these two failures 
5 ! 
! 
| Fuel & oxid press >220 psia? 
! NO 
t 
l 
J 
! 
t 
t 
C 200UMS-1027 


— PROCEDURE | 
ss —EE—E———_——E—EE 


Basic Date Change Date 
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5.2.7 


5.2.7.1 


5.2.7.2 


5.2.7.2.1 


5.2.7.2.3 


5.2.7.2.4 


time 
use, 10Z 


5.2.7.2.5 


py] 
De ee 


26 ember 1971 Change D 


eee 


SYMPTOM 


Light on if He tank press 
<1700 psi (sys or 


He press low or 


If systems are decreasing 
at abnormal rate, refer 
Abnormal Vehicle 

ics procedure 


abnormal 


SyStems are decreasing 
at abnarmal rate, refer to 
Abnormal Vehicle Dynam- 

procedure. 


He press. 


qty norm? 


POMO wrth He press 


/PRESS -He 
atfected sys 


He press norm? 


AFFECTED 


S¥S 
al 


September 


PROCEDURE 
Shut down tailed sys when 
100 
psia 
YES Failed sys 
He v4n0? He LEAK CLOSE th-bp 


Affected sys: 


4 4- QISABLE: th - bp 
@MAIN  V- CLOSE: th - bp 
He press decr? 


He/ PRPUNT 
4 4- ENABLE; tb- gray 


LEAK down failed sys when 
fuel or oxid mant press 
reaches 100 


Matt - 
MANE & 


tpl tmant pr ss der? 


CAUTION 


must remain closed 
USE avoid loss of prpint from 
good sys 


Relieve prpint press 


Affected % 
@MAIN SOV - OPEN, sys: 
gray ecb 
ri + sso 
133 
QUAD ; 4 th- 
a4 gy 
@Fise thruster in affected 
sys. 
ecb RCS 
1 
down failed sys when = DISABLE; tb bp 


fuel or oxid manf 


REACTION CONTROL SUBSYSTEM 


REMARKS 


The direct and ard er 

not used while 
trouble - shooting with h  pro- 
cedure 


Light is won 
y led to He 


if ehum pressure <1400 psia, 

is heim If >1400  psia, 
source of leak cannot be identi- 
fied until 


r St tion fol- 
low g axes for loss of sys- 
tem A 


System 
Lost Lost 
() G loses+2 2 +2 -2 
(a 
loss 2-2 2 2 
(4) -Y +Y 
(5) ~X +x 


Follawing conditions apply to 
will not 
to 
(2) Transtation totally lost 
hruse ¢ will fire, out 
will rotate and rans te 
(4) ransla ion totally jost 
{5} Translation lost unless 
4 JETS, then 
two-jet transfation will result. 


Use quantity in unaffected 
system and hell pressure in 
affected system to estimate af- 
fected 


Propelisnt temperature 1s indicated 
only in PRPLNT position (Pointer 
drops to posi ions } 
Use It for low heli m 

A and B Its for high or 
low manifold pressure 


Use 1emperature of unaffected 
estimate temperature of 

failed sensor. 

mate He pressure Use ai erna 

Pressure {prpint. fuel or oxid mant) 

to estimate pressure of failed 

sor 


@) 
FAILURE 


Th’s red in both systems? 


More thar one tb red on 
same sys? 


Mant press incr to nerm? 


SYS A (Bi FUEL OR OXID 
MAIN nit OR ASC FEED 


[22] Reconfigure 


@CRSFO~QPEN, 
SYS QUAD 


Ck affected sys reg press. 


TEMP/PRESS MON- PRPLNT 


SYS A (Bi FUEL OR OX1D 
MAIN SOV OR ASC FEED 
VLV UNLATCHED FROM 
OPEN POSITION 


@RCS: SYS QUAD 1.2.3.4 
“ENABLE: to.gray 


Dote 


CB: ATCA (PGNS) — open 


Abnormal vehicle dynamics 
or unusual thruster activity? 


Operation of RCS with manf 
press < 100 psia may 
cause TCA failure 


Shut sys 
mant press reaches < 100 
Dig. 


CB. ATCA (AGS) ~ open 


cb RCS SYS A {B). QUAD 
TCA - open 

RCS A {B) QUAD - 
DISABLE. 1b-bp 


Of vertical yet) 
at yed 
NO? 
with octal code of 
f il d tet 
FL 


Light is inhibimdinROW is 
josed. 


JEMP/PRESS MON 
monitor regulator pressure. 


(2) Preston of TEMP /PRESS 
is noperatiOWUse and 
oxidizer manitokl pressure to mon 
itor RCS system 


1S for primary coil fail- 
ures only. Secondary coil failures 
are covered th Abnormal Vehicle 


Dynamics. 


may attect AGS 
only, or both. Ht desired. switch to 
alternatwe guidance system, re- 
_ Quad, and see whether 

symptom still extsts . 


Alternative procedure— 
Affected system : 
quad) QUAD 


DISABLE. th-bp 
Thruster disable discrete to LGC 
may be reset by recycling RCS-sys 


{affected quad) QUAD - ENABLE; 
ther 


determine 
switch far 
cat 


must be cased before switch- 
ing to alternate guidance system 


Page 5, 2-33 
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recta esd 


eCycle sw & leave in desired 
pesition 


' 
! 
! 
I 
| When terminating inter 
t connect 
i it SYS to-bp 
1 OR FAILED VLY easy P 
; th-gray. 
H 1 CLOSE. ASC 2 
I 
! 
I 
! 
{ 
! 
| 
! 
' 
s 
j 
| 
} 
J 
! 
! 
I 
! 
! 
I 
t 
! 
! 
! 
| 
| 
{ 
| 
! 
| 
! 
! 
! 
! 
J 
| 
| 
! 
t 
t 
I 
| 
{ 
I 
' 
| 
! 
! 
| 
| 
l 
I 
! 
! 
I 
| 
| 
' 
| 
I 
| 
{ 
I 
| 
! F.2OOUAS-1015 2 


REACTION CONTROL SUBSYSTEM 
Date 26 September 1971 Change Date 5. 2-34 
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Poge 


LM2015 


1 UNSTAGED OY) 


1, 2.07 LUNAR BP 
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® CROSS TE 


COR BUS 
BAT 314) - BP 
RT BETWEEN BAT 4; @Power down PGNS 
co peg ise (- OFFY 
th - bp 
@ COR GAT 3 (@ HIV)- OFF, © oC Hee FAULT may of may 
RESET, ON: tb - on 
e@Power up PENS 
Short is 
is not bp Good 


SHORT BETWEEN 2h 
ANO ECA 


CONTROLLED SHORT 
BETWEEN BAT & ECA 


AGS 
@LMP BAT 2 (1 HIV) - OFF/ 
RESET; = bp 
@LMP BAT HIV OFF/ 
RESET. then ON; t - 
up 


@POWER/TEMP MON- bats 


@Power down BAT BAT 
FAULT 


before 
PGNS:IMU OPR (IMU 


On 


(LMP) BUS 
LMP ASC OR DES STAGE 
LMP BAT 1 HIV & 2 @ct¥16} LTG: FLOOD - open 

aoe UMPBAT - OFF RESET FELDER SHORT ANUN/DOCK/COMPHT - COMM ws 
(16) EPS: BAT FEED THE nS: 
S/C: AEA - open p- 
ATCA - open of Primary 
@cb (16) COMM: VHF A S-Band, COMM. LMP 
XMTR - ooan PR M SBD BUS be 

PWR AMPL PRIM exercised 


@POWER/ TEMP MON - 
L BAT 


FUNCTIONS LOST 


SHORT BETWEEN ECA & BAT 
1 (2) WITH LOW VOLTAGE 


116) EPS: BAT FEED TIE 
{2 - close 
LUNAR BAT 
(1 HIV) - ON 
AGS 


SBO XMTR/RCVR - open 
(1H EPS. = 2 - 
CROSS TIE BUS - 
@Power ut AGS 
ecb 


ASC or DES 


@cb (1G) EPS: ECA CONT 


5 BACK UP FEED 
~ ON: tb - gray 
6 NORMAL FEED 
- ON; 
@DES BAT - OEAOFACE, th - 
bo 


OC FEEDER FAULT It - on? 


ASC STAGE FFEQER SHORT 
BETWEEN OFR (BAT 1 
&2ORLUNAR = LMP 
FEED LOST) 


DES STAGE FEEDER SHORT 
BETWEEN ECA & DFR (BAT 1 
& 2 OR LUNAR BAT LMP 
FEED LOST) 


@LMP BAT 
BAT 3 & 
SET; 

(16) EPS. BAT FEED TIE 
- dose 


&2.COR 
Y - OFF/RE- 


@BAT BACK UP COR FEED 
~ OFF/RESET: th - bp 

@BAT NORMAL LMP FEED 
- ON; 


EPS: CROSS TIE 
open 


(10) BAT 6 tit COR FEEDER 
BAT 5 tif UMP FEEDER 


2| Reconfigure is 
@DES BATS- CONNECT: tb - hy $0 
BACK UP COR FEED BAT (5) shorted 


-OFF/RESET; th - bp 
@BAT NORMA COR FEED 
OFF/RESET; tb - bp 


ELECTRICAL POWER SUBSYSTEM 


26 tember 1971 
Date 2° September 


age 


Date 


.MA790-3-LM 
LM2025 
SYMPTOM ~ 
bin 
LUNAR f 
RESET: 
()- open CURRENT 
OC FEEDER on? 
—— 
~ open 
Determine 
ASC or GLYCOL PUMP — open 
(16) ASC 
- close 
on? 
4 
4h (16) 
onfi_r 
CLOSE *e2 
a) a8 
gay FEED 
+ close FrED 
FEED 
) 
gal STAGE 
31a) - aaa) BETWEEN 
onfigu - OFF 
(1) 
during 
mdz & 
~ Open 
ELECTRICAL POWER SUBSYSTEM 
I 
SymPtom 


26 September 


REMARSS3. aa be 


LOOP Is } 


Svurtod 
UNSTAGED 


oC 


Light on if erther 
or both buses 


(Battery light nat 


Dote 


@POWER/TEMP MON - COR 
Bus volts low? 


Low 
CKBATS3&4 
MON - 


3, then 4 


5 Verify configuration 


COR 
prior to malfunction 


Amps high? 


bet volts normal? 


@SUIT FAM - 2, 1NV -2 
PGRS 
LUNAA 


¥ OM: t- 


ory 


x voltage 


, 


1971 


LMA790-3-LM 
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PROCEDURE 


ELECTRICAL POWER SUBSYSTEM 


CWEA FAILURE 
19 
Power on 
: 2 
athens 4 &3or 
Amps high? ay 
Sse T; th - bp 
ec 
(2) — open 
oc IT ~ on? 
It - on? 
ASC OR 
Restore bus 
COR BUS 
FAILED 
1 - open 
GLYCOL = -2- opan 
OPEN open 
Reconfigure ecb (11) 
NORMAL FEED ee 
up PONS 
close 
@cb (11) - close above cb's 
as required 
Determine if ASC or 
feed 
SCA ecb (18 ASC 
| 
ASC SHORT 
BETWEEN & 
34 
~~ Reconfigure 
3-  th- ray 
up th gray 
PROCEDURE 


viv 


ON. th gray 
EPS: ASC 


(SEC) 
TANK SEUECY 


~ Coss 


a Immediately 
ech 


open {except 
during eng burn or 
mdz & docking} 


& 16} LTS 


b. For subsequent master 


alsrms: 
e@cb (16) LTG 


close 
Within 2 hours 


348 


REMARKS 


Assumption bie circuit is 
open prior to entering ths proce- 
ure 


oc It remains on and subse- 
quent fow bus voltage moni- 
toring is lost 


f failure occurs after —reter to 
emergency procedure for 
failure 

lost 


will lose power when 


Mt may or may 
not be on 


4, and 
lost 
stilt available 


minutes from time of 
power down before closing ch 
con- 
straint). 


Remove 25 ampere-hours trom 
each ascent battery before dead- 
facing 


Power :$ available through 
normal teed only after deadfacing. 


lost 
still avaslable 


6 power is availatle only 
feed and should 
be so used before abort stage to 
preclude automatically placing 
on the shorted teeder. 


0 failure prevents K) 
from being placed on 


is lost. 


both buses with descent 
batteries only remove nonessen- 
tral, equipment until! total load 
30 amps 


JOOUA10. 9029 1 


REMARKS 


LMA790-3-LM 
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LM2025 
| 
t {Fram sheet 1) 
R  figur 
< vk? EC! #2 FAILED OPEN 
SO PS 
CKL 
malfunction ? 
U 
econtigur 
normal? 
ECA RESET th - bp 
] 
Amps he 
oD eray 
} eel 
RESET, tb - bp 
7 
Recor figure 
tb- 
up 


ech 


ope - open “Siete 
- oben ~ ON; tb - gray —$_ @ $ $_$__— ———— 
4s ~ OW; th - gray 
open th bys 
tb- 


above cb’s 


ELECTRICAL POWER SUBSYSTEM 
September 1971 
onvgur 


2-0N, tb- 
up 


gray 
ech 1- close 


LM2033 APOLLO OPERATIONS HANDBOOK 


rar roceoue ts) 


‘ 
2 STAGED ho, (2) (3) ¥ lost tor > 20 
Wf wo [2] re ©) 
ay ES : 
| | BA fi 
RED t ” 
on if either ! 
or both buses I 
<265 volts t 
| 0 
I mon- 
: itoring 
! it 1 or 
for 
t 
| 
l 
1 
{ 
{ 
I 
{ 
{ 
| 
i 
! 
{ 
I 
! 
! 
{ 
! 
| be 
I to ng 
i] or 
I 
! 
1 be 
! 5 
' 
! 
| 
i GLYCOL 
i GLYCOL 2 - open 
| SECS tied 
H ~ open 
! 
! 
| 
{ 
t 
! 
{ 
i 
j 
i Close 
i] 
ee 
I 
{ @SEC EVAP FL viv- 
! OPEN 
! 
! 
OVERRIDE 
I BUS PONS, 
! ~ 
me cay Ope 
~ QFF/RESET; tb - ect 11) Open 
} tbdurn of a a es 34, 4, 
; 16 LTG: FEED 
{ COMPNT - 
i b. For earl 
l ~ ON; tb - gray 
DOCK; 
! ¢. Within hours: lose as 
I BUS aus = 
I ~ open 
SUIT FAN. LOST 
) & XOOUAS.1007 
SYMPTOM PROCEDURE REMARKS 


ELECTRICAL POWER SUBSYSTEM 


26 September 1971 Date 


Light on if: 
> 145° 


> Wamp 4 6sec 1C VRMFFRMICAPREEIFPR «=—FHIF(FFIDPR 
> 150 Lomgg@OPLNLLNOPR —1'-PR 


5. 2-99 


Failure occured 
ascent battery 
was turned on. 


[a] arenntraset 


of aulty bat - OFF RESET, 
then QM 


ECA FAILURE 


NY camps ds 
POWER/TEMP MOM- 
effected bgt 


ECA RELAY CONTACT 
OR 18 FAILURE 


ECA FAILED 


To put DES bats line 


© BAT 6 NORMAL COR FEED 
ON th—gray 

‘cb (16) EPS; DES 
ECA CONT 


DID FAILURE OCCUR WHEN 
BAT S or 6 TURNED ON? 


RELAY KL CONT ACT 
FAILEO CLOSED 


10] Ta put DES bats on 
@ BAT S NORMAL LMP FEED- 


ON ray 

ecb uy EPS; OES ECA 
CON 

ecb (11) asc ECA 
CONT 

@DES BATS - 

@LMPBATIHI & LMP 


@LMP BAT 1 HIVE LMP 
BAT 2- oy 
BAT3 COR BATA 
tv - 


ecb (16) ASC 
ECA CONT - open 


RELAY K2 CONTACT 
FAILED CLOSED 


ABORT STAGE 
SWITCH CONTACT 
CONTAMINATED 


NO MSFN COVERAGE ech (16) STAB/CONT: 


ABORT STAGE - open 
@LMP BAT | HI ai 
tb - gray? 


@cb (11) EPS; DES ECA 
oO eat HIY- 


@cb (16) STAB/CONT 
ABORT STAGE - open 


ecb (16) STAB/CONT: 
ABORT STAGE - ci 

ecb (11) STAB/CONT: 
ABORT STAGE open 


@cb (11) STAB/CONT: 
ABORT STAGE - open 


To restore DES BATS 
@LMP BAT HIV - OM 


@LMP BAT 2 - ON o RELAY KIO CONTACT 


LUNARBAT LMP BUS - ON 
‘COR BAT 3- ON or LUMAR coaalla “uh ot UA ‘BUS -QN 
@COR BAT 3 - DN or 
pea AN A LUNAR BAT CDR BUS - ON 
cb (16} EPS: @COR BAT 4 HI Y - ON 
one tt @cb (16) EPS: ASC 
~ CONNECT ECA CONT - 
@cb (16) EPS: ASC eDES BATS - 
ECA CONT - open @cb{16) EPS: 
ECA CONT - open 


ine Bae Date 


One bus will be fost if faiure 
occurs when first ascent battery 
is turned on Possitle OC bus 
warning light 


On the Lunar Surface when the 
ABORT CB's are open and com- 
puters are off, the falure could 
onty be K10 or K20 relay contacts 


C Joouias 1010 


5 Maes. 


ale 


EL failed? ve,e 


I | , 

f talent, ; 
sing - Ling Hove re (gets MINIEME EAD aN 
iattonerey = ——TTTETGR ans 

te VO WW %pen@ — (rview 
ome ge ind ZEMDNE? ow ee ae 
rg 


tag ogubaadORL 


“s 


AGS att mon & AGS ORB RATE 
aT ® 
SE FOAL 


PGNS att & PGNS ORB RATE 
RING/RNG RT ALT/ALT RT ind 


Cor BUS 

FLT DISP. 
COR FDAI & alt 
GASTA 


LMA790-3-LM 
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‘STAB/COMT: STAGE IR, 0 auto 
ATCA 
LGC controiot RCS 

ability to switch from AGS to PGNS 
AELD 
ENG 

DPS on capability except override ENG 
‘ STOP for DPS & APs ASS GMBL Trim 


Secondary Coils AGS Putse mode 
ENG START OVROD 
Manuai start (DPS & APS) 
DECA PWR 
Auto & Manuat DPS “on” & “olf 
{Override only avaiable) DPS 


ED LOG GEAR FLAG 
LOGIC PWR A 


UTIL 
LTG. ANUA/DOCK/COMPNT 


PWR AMPL 
SEC S BD XMTR/RCVR 
UP DATA LINK 


ECS: GLYCOL PUMP AUTO TRNFR 


EPS: DES ECA COAT (R) 
DES ECA (R) 
AST ECA ® 
AST ECA (R) 


He REG/VENT 


UMP BUS 


FLT ISP. TIMER/SE FDAI & 
tate neadles 
SE X-PATR 
RCS SYS B: ASC FEED} 
Last position 


Ust position 


QUAD L TCA 
QUAD 2 TCA lest 
QUAD 3 TCA 

QUAD. TCA 

CRSFD 


Last position 
TEMP/PRESS DISP FLAG 
DISP 
RCS Qty 
MAIN SOV 
Last position 


ELECTRICAL POWER 


PROPUL: DISP/ENG ORD LOGIC 
MPS ind inoperative 


FUEL/OXID qty 
ASC Re REG 
Last position 
INST. SiG CONOR 2 
EPS t's 
ind 
CWEA Its come on 
PCM/TE 
TM XMT 


CWEA 
STAB/CONT: DES ENG 

Override function 

ATCA (AGS) 
AGS stab cont ability to switch from 
PGNS to AGS 

ABORT STAGE 
ASC ENG “ON” & arming 


ATCA 
RR SLEW & AUTO TRACK Modes 
AGS stab Cont 
FDAI Rate needies 
Auto ASC ENG 
OPS locked 
Throttle goes to 100% 
AELD ®) 
Auto APS commands 
ASA 


AGS 
ENG ARM 
Auto engine on/ot 
& APS) 
AEA 


AGS 
ED. LOGIC PWR B 
Engine override function 


LTG MASTER ALARM 
ANUN/DOCK/COMPNT (R) 
TRACK light 
FLOOD lighting 

COMM: DISP 

S-bd ant 
SE AUDIO 
VHF A XMTR 
VHF B 
PRIM S AMPL 
PRIM S BD XMTR/RCVR 
$60 ANT 

Auto/man ant slew 


VHF rev 
S-bd 
Vv 
ECS: SUITFLOW CONT 
Torn-suit protection 


OISP. 
GLYCOL PUMP SEC 
CABIN FAN CONT 
CABIN REPRESS 
Auto repress 
SUT FAN 2 
SUITFAN aP 
DIVERT VV 
Auto close 
CO SENSOR 


EPS: DES ECA ® 
DES ECA (R) 
ASC ECA wnt 
( 


BUS VOT 


CAMR: SEQ 
HTR RCS SYS A/B 2. Nery ANT heater 


QUAD at 

QUAD J heater 
QUAD 2 heater 
QUAD | heater 
MESA heaters 


BWRMAIORD 


5.2.9 


5.2.9.1 


(vox, 


5-9. 


26 1971 


32h5 £3 z 
Sz 22 33 : 
§ i: wm 
a 33 > 
: 2 a3 & 
3 - 38 
3s es 
zg? & 
gs 3 
| 
2 z 
ree, &] 
5 § 
= al 
2 a 
=z a 
. ° 6 
3 
a 
© 
Qa 
= 
to] 
om an 
G 


9230 


voce comm 
with st in dlind that 
configure for opeomtgwFce 


@RequexetACl 


Voice OFF 
ranging = 


ta. 


ea = S-band voice on wk 


voice. 


CHABLE 


detepe PRIMBERIumedtcce 
euP 


3" center 


Icosomustates 


OK vorewertrvee 


@Request in tind taCl 


13 2 ‘ 
Voice OK voice comi via 


mixer 


or 


Voice 


Attempt voice comml. thru 


Change 


voice comm thru 


Speech processor 


Loss or near toss of up voice is in-n 


(steerable) oF 
; and noise in Neadset 
ff S-band squeich is off. 


on ly voop 30 


lphaselock 


nee ANT 


Sbend vv 
contact with 
th gh CSM 
equ re mii 
cM 

voice is ava 
data in 
voice r¥ee Capability lost 
voice subcarner operational 
instrumentation, data, oAqwontrd 
Biomed data 
Emergency keying is spill 
{eb (16) must open) 
JOOS 1001 


| SYMPTOM | 
t 
! 
3 { 
I 
! 
YELLOW 
Light on if AGC <SIO 
5a | 
! 

Cannot acquire phas 

lock 
Signal < 


3] 
BAND RANGE-OFF/RESET, 
oS ENA 


TV. BLE 
t i 
the RANGE ~OFF/RESET 


@5 BAND XMTR/RCVR - SEC (PRIM) No o OIPLEXER FAILED 


Antenna responds to manual point- o PRIM (SEC) XMTR/RCVR FAILED 


ing cmds? 


o STEERABLE ANTENNA FAILED 


@Select favorable omni antenna 
{V64E if necessary). 
a 


NO 


12] 
DIPLEXER FAILED. 


ANTENNA LOCKING MECHANISM 
FAILED TO RELEASE. 


STEERABLE ANTENNA TOTALLY OR 
PARTIALLY IMMOBILIZED 


ams |COd 


VHF voice 
CSM 
aw 30 for x 
quisition. 


functions 


I 
! When 
BAND MODULATE Pil 
BAND RANGE 
H HBR (LBR) PCM 
! 
1 PCMTEA HBR {LBR) CIRCUIT 
i FAILURE 
s bend 
I 
I 
PMP OR PCM TEA FAILURE 
I 
J 
| 
! 
1 
! 
I 
! 
I 
! 
{ 
! 
} 
1 
I 
{ 
! JOOS 1K 
I 
| PROCEDURE _ 
COMMUNICATIONS SUBSYSTEM 
Basic 26 September 14971 Date ees 


MSFN! LM comm OK? EVA will wait at least minutes fol 
aa lowing communications loss before 


Loss of vorce comm YES CONT - BI changing modes 
with EVA (one-man cb COMM. AUDIO (2) open 
EVA) Bureudre-conte Connect to alternate crew- 
@ RELAY ON (B o¢ 12) — ' 
RELAY OFF man's umbiticai 


NO cb COMM: AUDIO (2) - 


Comm OK? 


UMBILICAL FAILURE 


Configures LM for transmission and 
Get TE reception on bath VHF frequencies 


hd MSFN of problem CENTER FAILURE 
BU audio center COMM CARRIER SUIT 


@ RELAY ON (12 of HARNESS FAILURE 


Audio center Loss of EMU data retay capability 


AUDIO YHF B- T/R 
@ COMM VHFB XMTR 


— VOICE AMTR AOR LW ROVE B LM may be reconfigured to 


A XMTR BOR EVA of ea y if 
a 


VHF YOICE COMM @ MSFN orginally report- 
FAILURE OF EVA OR LM ed no loss of EMU data 
(COMM CARRIER, EVA PWR Feturn to normal relay 
SUPPLY, DIPLEXER, ETC) Configuration 


A-30RQM5-1051 


26 Papen lA ape MEIN PCS open 5. 2-47 


26 September 


PROCEDURE 
Po sretomwres | 
@Perform VHF voice ck 
p34 | 
: : 3 wceun CAPABILITY OF 
Is LM/CSM closing/opening EQUIPMENT HAS BEEN EX- 
rate >1800 fps? 
Request CSM initiate VHF ranging [NO ae 
t 


@Request CSM verify ranging | YES 
status ree LOSS OF 
18 
@Request aa initiate aa PWR SUPPLY PROTECTIVE 


@Roquest CSM verify tone NO 
reception 


FINE TONE PROBLEM IN 
RTT 


O) 

aa 

(2) 

; oe 


Date 


is reduced. 


100% 


dicated on 
ind, may 


om: 
100°F 


of 2 
in 


5,2-48 


LMA790-3-LM 
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5.2.10 ENVIRONMENTAL CONTROL SUBSYSTEM 


Table 5-10. ECS Procedure Entry Sheet 


Page 
No. 


H20 QUANTITY low or decr abnormally 5.2-50 
CABIN warn lt 5.2-50A 
CABIN PRESS - low or decr 5.2-50A 
CABIN PRESS - high 5.2-51 
SUIT/FAN warn lt 5§.2-52 
SUIT PRESS - low §.2-52 
SUIT PRESS - high (egress node) 5.2-52 
02 QTY caut lt 5.2-53 
02 QUANTITY - low or decr §.2-53 
ECS caut lt 5.2-54 
SUIT FAN lt 5.2-54 
H20 SEP lt 5.2-54 
co2 lt 5.2-54A 
PART PRESS CO2 high 5.2-54A 
GLYCOL comp lt 5.2-54A 
GLYCOL ceut lt 5.2-55 
GLYCOL temp - high or incr 5.2-55 


comp lt 5.2-56 


press - or decr 5.2-56 


26 September 1971 Date §.2-49 


2008A 


ves 


Using ASC ot DES H30? 


@CkH20 gun & line 
Visible leah? 


ChASC #18 
#2 H20 tanks 


002 /H20 
ASC then ASC 2 


September 1971 


One tank steady 
ank decreasing? 


No OR HoO LEAK OR 
SENSOR FAILURE IN 
LOW TANK 


H20GUN OR LINE 


@Ck H20 gun & line 


Visible teak? 
YES 


(NH20 GUN OR LINE 


Ck HO gun 
@DES HO wh - CLOSE 
@Disconnect & reconnect 


gun 
@DES Ha 0 viv - OPEN 
tf leak still present 
@DES H30 viv - CLOSE 


Ch H20 gun 


@ASC H20 viv - CLOSE 
@Disconnect & reconnect 


le 
@ASC H20 viv - OPEN 


Hf teak still 
@ASC H20 wv - CLOSE 


for in feed line 
@WATERTANK SELECT viv - 


OES HO decreasing? 


Ho0 LEAK IN LINE UPSTREAM 
OF WATER TANK SELECT VLV 


OES 


@WATER TANK SELECT 
viv - OES 

When glycol 
creases 

@WATER TANK SELECT 
viv - ASC 


@DES H30 viv - CLOSE 
@ASC 130 vl - OPEN 


PROCEDURE 
OES 
e 1822420 
tanks PRI ae #2 OR SEC 
02/420  MON- EVAP FLOW viv LEAKS IN 
ASC 1 then ASC 2 CLOSEO POSITION 
Both tanks «full decal? 
No ORH2O LEAK OR 
ASC tank < full decal? SENSOR FAILURE IN 
LOW TANK 
—————————— 
OES 2218 #2 120 
tanks 
02 {420 MON- 
DES | t en DES 2 
NO = YES 
Both tanks 
420 in cabin? 
CLOGGED FEEO LINE FROM 
STEADY TANK OR SENSOR 
FAILURE 
Ck for teak = HO th 
@WATER TANK SELECT viv - 
ASC 


DES 420 qty decreasing? 


LEAK UPSTREAM TANK 
SEL LV 


Ck for leak in manf 
@WATER TANK SELECT viv 


NO oP EVAP FLOW tlw. 
CLOSE 


OES H20 decreasing” 


MANF LEAK BE- 

TWEEN WATER TANK 

SELECT VLV & PRI 

EVAP FLOW 3 
EE 


Select alt feedpath 
@PRI EVAP FLOW 322 viv - 


OPEN 

@WATER TANK SELECT vv - 
SEC 

@ASC H20 wv - OPEN 


PROCEDURE 


Change 


NO 


NO 


Cycle vivs 


@PRIEVAP FLOW 22 vty 


PEN then CLOSE 
@SEC EVAP FLOW viv - OPEN 


then CLOSE 
02 /H20 


1&2 
@Monitor for decay 


MON - ASC 


LEAK IN LINE TO 
SUBLIMATOR OR 
SUBLIMATOR 

BREAKTHROUGH 


ART SEC GLYCOL LOOP 


Recanfigure 
@WATER TANK SELECT viv - 
O€S 
@When glycol temp increases! 


@ WATER TANK SEL viv - ASC 
@DES 120 - CLOSE 


@ASC HO - OPEN 


IN LINE 
STREAM OF 
PRI EVAP FLOW 
viv 


@START SEC GLYCOL LOOP 


REMARES 


® Assumption: Mo indicator failure. 


MSFN can verify indicator faiture 
by reading pressure sensons via 
telemetry. 


@ MSFN can determine sensor 


ure when WATER TANK SELECT vv 
~ ASC fer 


@) Activate secondary gtycol loop. 


@PRi EVAP FLOW 32} viv - CLOSE 
@WATER TANK SEL CT wh - SEC 
@ASL 20 

GLYCOL - INST (SE 

ecb (BEC 


Close 
@SEC EYAP FLOW viv - OPEN. 
a immediately after activating 
secondary glycol 1oop: 
ecb ECS: LCG PUMP- 
@cb/AC BUS A: TAPE - 


@t OVERRIDE INTEGRAL - ON 
ecb/AC BUS B. NUM 
except during eng bum 
or rendezvous of docking 
maneuvers 
och {11 & 16) LG: ANUN/ 


one ANUN/DOCK/COMPNT cb 
must be closed momentary to 
enable C/W lights 
. At MSFN request: 
ech PONS: 
IMU OPA - open 


¢. Within 2 hours: 
@ch/ AC BUS A: GASTA - open 
ech FLT DISP: GASTA- 
ech COMM: UPDATALI - 
oper 


s 


‘C) Close Ha 0 vatve prior to 


staging 


300UM 10-9027 


thee 


RED 


LigtttS press, 
<445 to 3 70 psia 


<4.6 psia 


Pa ec a a ee ee 


eCénnect O2 hoses R/R & 
848 


@Dqn helmets & gloves 
@PHESS REG A & B vivs - 


NO 
o cb ECS: CABIN REPRESS 
- closed? 
YES 


5 no _| ec, a8 ECS: CABIN RE- 
- n 
CABIN PRESS - low? ry a CWEA FAILED. 
YES YES 


@Cabin reliet & dump viv 
(fwd & ovhd) - CLOSE 


YES 


a) CABIN PUNCTURE 


14 | Configure to egress mode 


‘GRESS 
@ CABIN REPRESS 


@Verify SUIT GAS DIVERTER 
viv - PULL EGRESS 
e@Verify CABIN GAS RETURN 


viv - EGRESS 
ECS. CABIN REPRESS 
~ open 


NO 
CABIN PRESS- still decr? 


(1) 
2] 
CWEA FAILED 


| 4 [Deact CABIN REPRESS viv 


@Cabin relief & dump viv VY & CABIN PRESS 
(ovhd & fwd) - AUTO in- 
dividually 


CABIN PRESS-decr? RLS 


SELECTEO RELIEF VLV LEAKS 
IN AUTO POSITION. 


TEMPORARY UNSEATING OF 
RELIEF VLV 


Sr cabin retief & dump 
viv ~ 
@Good cabin reliet & dump @PRESS REG A & B vivs - 
y - AUTO CABIN 
@Verify SUIT GAS DIVERTER 


vy - ru EGRESS 
Verify RETURN viv 
RGRESS 


ENVIRONMENTAL CONTROL SUBSYSTEM 
Date 


ch (16) ECS: CABIN RE- 
PRESS - close (if unstaged) 


@ch (16) ECS: DIVERT VLV - 
open 


C/W monitoring of 
& bast, Ihartor CABIN PRESS, 


Atorratic 

Capability lost. Automatic closing 
of SUIT GAS DIVERTER vy lost. 
CABIN It inoperetive. 


na 
Hunstaged, or RGR qyyke ee 
up cabin pressure: 
@CABIN REPRESS viv un- 
tH Cabin pressure — nOrTTMIANUAL 
H notconfigure to egress mode per 
step 14. 


LM2030 


w 
Do le cabin reach Fano ev 
> 


Ops 


placing PRESS REG A 
Wtv-CLOSE, 


10- 
Sy d to Shier 
© cabin made 
aw dump 
vivs coset RRR 
LEAK TO 
halt? ove 
{solate 
hoses 8 
gioves 
wy -e® 
eo vi cDUdcd 
“ 
to48 
PRs ——— ——______ 
eon a iy 
or ines? AUTO 
———— incr? 
vy -B/ Stee 
4 
CABIN VL hoses 
CLOSE. and gloves 
IN CABIN AND———___ ‘lv aura 
TION CABIN gloves 
Both regs - CABIN 
viv - 
helmet-and-gtoves—th-——78 
puncture protection 
required, to mainta n press { not automatic wheviva 
A B- 
incr? 
vivs - 
” 
[f}aBSW Bet? (SW ev 
re! Set—setdecr abnormally? 
viv-CLOSE 10% 
GAS #2 ASC ovS CLOSE 
vib - PULLEGRESS telief & dump vivebiel ec--1 M n dump viv 2 
{fwd ite OPEN 
=] < foe 
Ck 
B << 


oslo =2 sevewre— 
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e>) 
Open as required. to 
maintain press 


©Cabin tevet ¢ 
ovhd} - AUTO 


ENVIRONMENTAL CONTROL SUBSYSTEM 
Chonge Date 


~ AU 


Nour warning suit 
Losin operation — (2) 
fan warning f lis 


Light on if: 

Surt press <3.12 tn 

egress mode 

Suit tan No 2 tails while PGA cuff gage. ecb SUIT N2- 


in use @SUIT ISOL 


gloves Q) su /n SuIT 


FAN tooS it SUIT! FAN 


CABIN warn It 
ato ; 

GAS we 
PUSH CABIN 

FAN - 
close 
to 

purge cabin 


& Og flow 1s only ot 
Cc Nic cw of 
UAL 8 Sul FAN warn It 
$6t050 + SUIT. FAN 
- af 
CABIN 
gloves 


Cabin 13 depressur zed 
CABIN REPRESS viv - CLOSE 


PGA cuff PREged 


@PRESS ees—-—_——_———— |e ©) ‘oop 43 
psi by SUIT CIRCUIT 


(3) _ placing PRESS REG A anc 
viv-CLOSE. ensure iS 
STOP positron 


ene 


SUIT is 
cuff ¢ our 


5. 2-52 


LM 2001, 2003 


Symptom 
I 
Light on if: abnormally iow? 
tgh? 
' 
OR 
tow viv - 
——— 
low or 
a 
Either ——SSEess 
| low? 
attempt 
con- 
rm failure H 
high? do 
02, 
but mon or 
CLOSE 
——— EE Ss 
CABIN abnormally 
if iy is confirmed low 
ry 
. ————— low 
@INTLK pb- 
e(Low 
&  vivs- CLOSE 
ase ai EE al 
0 
a 
———————— 
1 
per 
viv- 
close cabin 
& vivs 
ans 1,000 
Reconfigure 
viv - 
& 
ring) is 
i 
i 
| 
{ 
1 AUTO - cw 
| 2 wv - : DES 2 
; — ——————— &.300LMS.1037 
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ECS @SUST FAN comp It - on? 

NO 
ee tk 
ECS It & SUIT FAN camp Nay Ema 


It- on if suit tan aP 
<6 in 20 YES 


H20 SEP 1 


B80 


Sep Lts- 
if Sep speed 
800 rpm 


CO2 CANISTER sel - SEC 
H20 SEP It-on > 2min? 


NO 


@lnspect Prim canister inlet 
sereen & flow Im ter 
tf none. 
@Remove flow limiter 
Select LOH Cartridge 


H20 SEP It -on > 2 min? 
NO 


10 SEP SPEED INSUF- 
FICENT WITH FLOW LIMIT- 
ER INSTALLED 


YES 


e@SUIT FAN 2 
Flow in suit stopped 


YES SE 


FAN comp It - on? 


SUIT FAN NO | QUTPUT 
DEGRADED 


SEP SEL - 
@ Verify SUIT GAS DIVERTER 


Ht- 22 mn? 


@Select alt suit fan 
H20 SEP it - on > 2 min? 
YES 


CAUTION 


Do not allow SUIT ISOL vivs 
to remain in SUIT DISC for 

1 tf heimets/ gloves 
on, 


PRIM LIOH CARTRIDGE 
FAILURE 


C02 CANISTER sel - SEC 
@Chg prim LOH cartridge 


@Reselect prim LiOH 


cartridge 


@Reselect 20 SEP 


SUIT FAN NO FAILED, ECS SUIT FAN 1 - 


—— 


—_—_——— 


FAN AP FAN - i 
ecb (16) ECS SUIT FAN 4p 
- open 
————_—_—_——_. 
————— 


ORIG H20 SEP FAILED 


@Monitor H20 sep — 


formance 


H20 SEP It - on again? 


RECONFIGURE 


e@Resetect prim LOH 
cartridge 


ORIG SuiT FAN DEGRADED 


a eee oReselect orig H20 SEP 
YES 
Both SUIT ISOL vivs - SUIT 20 SEP INST 
oIsc FAILURE 
nl 
H30 SEP = ona end of | 
min? 
RECONFIGURE 


@Both SUIT ISL vivs - 
SUIT FLOW 

@Reselect LiOH 
cartridge 

@Reselect orig HO SEP 


Reconfigure & Evaluate 


Bath SUIT ISOL vivs - SUIT FLOW 
everify Cabin press psia 
@Resmave helmets & 

CANISTER SEL why - PRIM 


e@Stow 0 hoses 
@CABIN RETURN viv - AUTO 
@SUIT GASDIVERTED — - PUSH CABIN 


@£xamine PGA connectors for debris and clean as required then 
Connect 0. hoses R/B & B/R 

@SUIT ISOL vies - SUIT FLOW 

@Reselect prim LIOH cartridge 
@Reselect orie SeP 

@CABIN GAS viv - EGRESS 
@SUIT GAS CIVERTER vty - PULA EGRESS 


EE 


Basic Date September 1971 


Change Date 


Assumption Suit fan No 1 in 
use 


fan input CWEA inop- 
erative Fan failure 
reduced suit flow and HzO SEP tt 


Use ignts 

subsequent 
Crew indicator of 
420 pator 


H20 SEP component caution It & 
ECS caution will remain on. use 
component Its & indicators for 


sat fan & W CO 
fatures 
420 SEP it come on gain it 


excessive amount of deb was 
found in ce inlet screen 
during inspection 


Consuuit MSFN af no debris 1s ev- 
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LM 2002 
CO. partabhteARins 
umTSE ANSuPd Iti 
Sentedoi ui 
7c 
’ C02 a 
We ane a ace a 
YELLOW 
ECS &COz tts on if ev partial bf timai6 
mm Hg 
7d - 
Give. 


. & I> (ow90 70 wy- e NIBCAD Ie 


AE Fin ki PUMP 2 -am 


OP p AtAaee vetee TS 

ALBL eve SSen9 rvetevesievey ECS it & G 
ofve? euevicst.cy it~ an if 

prvnehicvevEtbey NECSine (t8<apendt 


OPEN (kqphensstetcet!(ore?l CON Mery teres | 
{nev evevirt 
ier ev 


NV -norra/ Wet! mtatire? 
eee (oP. 2envewbe 
pet ire mee 
light Si hice 


SPOi PGNS EEGPR- open (‘ew @ihfgdapde hBurs. sPC 


Basic Dal 


2-54A/5. 2-54B 


Glycal toop lost oft 
Gye Ot F 
a 
SYMPTOM | 
! 
@ | anaes 
1 (J 
1 occur if glycol puMpS are of FrOEVET 
rt 
: Had YES 
al 
1 359: 
Prim eiycol beck <1ERIGL loop 12] 
cat on 
tt AER ncben emcrevBRdiqpenDSwWrrar? 
PUMP Topen 
ls BEESE ‘open 
press > 
from value retorded before 
bumtior lupagdedignn cog Inge tg-peg 
1 ts ERSRSmBEY oppn 
fres@tpped open 
from vatue recorBed Tduon YES 
pump start-up? { 1, af veolaay 
I 
H 8 | 
I 
! LooP 
! 
f 1 as 
! 
! gD w RE 
I 
J 
J 
t 0. COMPNT 
| a Ee : oe ae 
incr q 
F “ELst, PRECSien tle z ai « 
a YES o ES re el 
1 ee cet arten sapere Hat ice on 
I 7) @ Ldoads Lax decr 
\ __ withie § INF i rciinters 
I om OPEN sa! Doge ng re gtlgelwon 
ne 
} BF in 
1 SYMPTOM in He 
! 
7 
ao n 
| 
t 
( 
! 
' 
{ 
! 2 
| 
t 
! 
! 
! 
! 
' 
I 
! 
l 
{ 
| 
| 
| 
I 
! 
! as 
{ 
! 
t 


MES. GLYCOL 
FR - close 


AUTO 


ECS GLYCOLLTG{Ln 


(t) Glycol automatic transier is 
operable. Monitor GLYCOL ind. far 
failures 


it | 
ot PUMP 2 
"  @ 


cb ECS: GLYCOL PUMP AUTO 


A temporary iP failure wil 

result in automate transfer 

firm No. 1 failure by re 

setting automatic transfer circurt 
ceselectongie 

monitoring glycol pressure Do not 

stop giycdl flaw for >20 minutes 

tf sublimgtor 1s operating 


A WORMS 16 
REMARKS 


Date 5. 2-56 


OPS pressurized? 
ED SYS A {BY RELAY K] 
A 


(B) FD: LOGIC PWR 
SYS{B) RELAY K1, K2, 
gute © STAGE RELAY - RESET 
RLY 
It- off? 
NO 
Before KoNSt 
YES 
Sree ene ——_—_—— 
7 
Before DPS press @ASC He ] 
VERDES PRELNT ISOL VLV- 
ii ized? 
— 


Following Step] moy stage 
——=_ vehicle 


ene Bats 5 8 6- ON 
@Don Helmets & gloves is procedure provides, onwith EB 
eSelect BOSC = ne BAtrstem Athen 
weight in (2) B: and APS pressur- 
FD LOGIC PWR bate 
‘Bi - open 4 
133) 
close 


Perform nominal staging 
abort staging 


INSTRUMENTATION DR 
Ka Relay F 3 ED 


MSFN can confirm failure vi 


ride function is 
y)- ae desired FOO versiCy 
va = mervictes LOGIC 
LOGIC BAF OFF (B)- 
hye 
PRESS. mask oe sound 
Before TD? 
GE DD! FAi 
SYS 
Pressurize APS, 
@ASCHe = TA He =~ BOTH 
He PRESS - FIRE ex: ne 
APS Pi ? a Ereweenp és 
resus) in stazing deswed C-) 
eK Oe eae bCiVIED LOGIC EIRE 
FANED CLOSED he @4SC He PRFSS - FIRE (16) 
LOGIC LEQ AGE - FIRE 
@RASTER Press - Fire 


@ASC He PRESS - SAFE 
@MASTER OFF @ SEL - 


7 PROCEDURE 
close pend sH18 EXPLOSIVE DEVICES 


Change Date —. 


Basic Date September 197) BOR) 


Function desired? 
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Basic «Os 28 1971 


PWR A (B) - open i? ~ RCS press. 


A. JOOLIAT 0.9026 


EXPLOSIVE DEVICES 


sog 


sult 


desired functiorp - 


engine over- 
ride function lost when ch method pi 


ry SOON | 


K) FAILED i 


for staging This 
two #yro Sy 


eee 


PWR BIA) The step fe- 


constraint 


Date 


[oH 
! 
YELLOW } 
Light 
RR vick 148° ! 
< ! 
153° of ' 
<+ 67° t 
! 
( 
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| 
' 
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{ 
I 
! 
| 
! 
I 
{ 
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1 
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ra 
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"» b2° 
l 
! 
! 
Q nHOAD deactivate an- ; 
a Wer NARs 
sito oper ODEN: I 
| 
t 
n 
| 
j 
J 
! 
I 
J 
! 
} 
! 
1 
September 


Basic 


@ ® 
1 no 2 
END? RADAR * BAND ao 
fe 5 ee 
oe ee ee oor] 7a 
[21] 
HIGH NO 


Temp decr? 


Been Seven sis 


fon j 
Mon 
6 
<-52 

7 <0 ROR 
ecb 

8 | 
OPR - clos Yes @ RR STBY CATRY 

NO 

Ces fey 

@Turn on RR when temp 

> 10°F. 


HEATERS 


Date 


: RADZ ROR OPS 
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Assumptions 
caut lt (RCS) 
e@ Assume no action will be taken during a critical mission phase. 


e heat system (4/QUAD) can maintain temperature above 


Table HTR Procedure Entry Sheet 


HEATER caut lt 
temp ebnorual 
S-band antenna temp abnormal 


LR temp abnormal 


RCS 4) temp abnormal 


September 


Od 


LM3246 


temp abnormal! 


>14s° 


LR operating? 


re @b (11) HTR: LOG ROR -s 


LR not needed 
@cb PONS: 106 RDR- UR HEATER CKTRY 


HEAT SOAK 


NO 
(1) PGNS: LOG ROR 
LR operating? XE 
Ince t mp 
@Orent LM to h at 
antenna. 
or 
@cb (11) PGNS LOG ROR- 
Temp incr? No 
YES 
LR HEATER CKTRY FAILED 
OFF 
Sdnormal high for periods 
of no bar (oat hth t + 
RCS q ad } (2 3, 4) rom previous ty 
temo abearmal Quad temp? any) has stabilized 
LOW 
>190 
f 
ied 
———_— 
For contingencies QUAD 
; La manual en- 
Heater sys in operahionr on DDR gPeration may be undertak- 
HEATER S¥s.FauOKPan™ puse bt ree 
faire warmup to 
be 
State engine A 3-sec- 
ond of each engine in cold 
QUAD will in cluster 
perature rise through thermal 
After minimum 
perature achieved, Op- 
co temperature through 
: ter or engine operation 
Basic 26 September 1971 
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TITLE 


-Emergency Procedures 


Exceasive Cabin Leak 

Fire/Smoke in Cabin (Not in suit loop) 
Fire/Smoke suit loop 

Suit Leak in Depressurized Cabin 
Vacuum Changeover - PLSS to 

Crewman Vacuum Transfer to CSM 
Emergency Tranefer, Using OPS 
Emergency Forward Hatch Opening (Cabin Side) 
Contaminants In ARS/Cabin Atmosphere 
Smoke In Cabin (Crew Unsuited) 

Loss of Descent Power 

Loss of CDR During Powered Descent 
To Abort (DPS Engine) 

To Abort (APS Engine) 

Reconfigure . 

Loss of LMP During Powered Descent 
To Abort (DPS Engine) 

To Abort (APS Engine) 

Reconfigure 

Extravehicular Transfer (Staged Vehicle) 
Subsystem Preparation for Egrese 

Final Subsystem Preparation for EVT 
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Table D-l. Definitions of Symbols and Abbreviations (cont) 


Symbol or Abbreviation Definition 
C (cont) 
CoP Command Module Pilot 
CMPTR Computer 
Co CSI iteration error (AGS) 
COAS Crewman optical alignment sight 
comm Communications 
comp caut lt Component caution light 
cont Continuous rotary control 
CONT Control 
cos Cosine 
co2 Carbon dioxide 
CPL Couple 
cps Cycles per second 
CRD Cosmic-ray detector 
CRSFD Crossfeed 
cs Communications Subsystem 
cst Coelliptic sequence initiation 
CSM Command/Service Module 
CSRC Contingency sample return container 
Cw Cont inuous-wave 
c/w Caution and warning 
Caution and warning electronics assembly 
Da Alignment error signal (AGS) 
D/A Digital-to-analog 
Digital autopilot 
Decibel with respect to 1 milliwatt 
de Direct current (d-c, u.m.) 
DECA Descent engine control assenably 
decr Decrease 


Data entry and display assembly 
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Table 


Symbol or Abbreviation 


E 


EPS 
ERA 
ERCOUNT 


ERR 


EV 
EVA 
EVC 
EVCS 


EVVA 


FCRA 


fwd 
26 September 


Change Date 


Definition 


Electromagnetic interference 


Extravehicular mobility unit 


Engine 


Enter 


Emergency oxygen system 


Electrical Power Subsystem 


Definitions of Symbols and Abbreviations (cont) 


Electronic replaceable assembly 


Error counter 


Error 


Equipment transfer bag 


Extravehicular 
Extravehicular 
Extravehicular 
Ext ravehicular 
Ext ravehicular 
X-component of 
Y-component of 


Z-component of 


Fahrenheit 


astronaut; extravehicular activity 


communicat ions 
communications 
visor assem ly 
attitude error 
attitude error 


attitude error 


system 


Fecal collection receptacle asseubly 


Flight director attitude indicator 


Feedback 


Fecal/emesis 


Fire-in-the-hole 


Flash 


Frequency wodulation 


Fuel-to-oxidizer ratio 


Field of view 


Foot (feet) per second 


Foot (feet) 


Forward 
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Table D-1. Definitions of Symbols and Abbreviations (cont) 


Symbol or Abbreviation Definition 
1 
TAM Incidental amplitude nodulation 
IcDU Inertial portion of coupling data unit 
Ics Intercommunication system 
ID Identification 
Ir Intermediate frequency 
IG Inner gimbal (pitch) 
IGA Inner gimbal angle 
TMU Inertial measurement unit 
incr Increase 
ind Indicator 


ind pwr fail lt Indicator power failure light 


ind pwr/sig fail lt Indicator power/signal failure light 


inst Instrumentation 
ISA Interim stowage assembly 
Iss Inertial subsection 
Iv Intravehicular 
IVT Intravehicular transfer 
K 
K Ground elapsed time of AEA clock zero 
KALCMANU Maneuver calculation 
ke Kilocycle(s) 
Kilomegacycle(s) 
kpps Kilopulse(s) per second 
L 
lat Lateral 
LBR Low bit rate 
LCA Liquid cooling assembly 
LEG Liquid-cooled garment 
LCRU Lunar communications relay unit 
ldg Landing 
a LEC guidance computer 
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MPX 


MSD 
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Table D-l. Definitions of Symbols and Abbreviations (cont) 


Symbol or Abbreviations 


T (cont) 
TF INT Time froma intercept 
TG Time-to-go to engine cutoff 
THR Thrust 
T4 Time to CSI (AGS) 
TIG Time of ignition 
tigA AGS computer time of CSI maneuver (AGS) 
tigB Absolute time of maneuver (AGS) 
tigC AGS computer time of TPI or midcourse maneuver (AGS) 
TLE Tracking light electronics 
TLM Telemetry 
TPF Transfer phase final maneuver 
TPI Transfer phase initiation 
TPM Transfer phase midcourse 
Tr Time to rendezvous (AGS) 
Redesignation time remaining (PGNS) 
T/R Transmitter/receiver 
TRANSL Translation 
Trunnion 
TTCA Thrust/translation controller assemly 
TTI Time to initiate 
TTIG Time to ignition 
TV Television 
TVC Thrust vector control 
Thumbwheel 
Telemetry transmitter 
U 
U rotational axis in plane 45° from 
UCTA Urine collection and transfer assembly 
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v 

Vz 

Wox 

Woy 

Woz 
LM 

Y LM a 8; LM out-of-plane 
X-component of position (AGS) 
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Teble D-1. Definitions of Symbols and Abbreviations (cont) 


Symbol or Abbreviation Definition 

4 

AVgz AV in Z-direction (AGS) 

AVn Measured AV magnitude 

AV (MID) Required impulsive AV to accomplish next midcourse 
maneuver at TIG (MID) 

AV (TPF) Required impulsive AV to accomplish intercept (TPF) 
maneuver at calculated time of intercept 

AV (TPI) Required impulsive AV to accomplish TPI maneuver at 
TIG (TPI) 

avy External AV component in horizontal direction 
perpendicular to CSM orbit plane (AGS) 

AVX (LM) Component of integrated acceleration along +X-axis 

4vx (LV) Component of AV applied at TIG along (RxV)xR 


Component of integrated acceleration along LM +Y-axis 


(LV) Component of AV applied at TIG along VxR 
4Vz Component of integrated acceleration along +Z-axis 
AVZ (LV) Component of AV applied at TIG along -R 
40 Angular difference between indicated LOS and state 
vector LOS 
Angle 
a Semimajor axis of transfer orbit (AGS) 
Phase 
Infinity 
< Lessa than or equal to 
> Greater than or equal to 
< Ia less than 
> Is greater than 
Q Angle between LM +Z-axis and local horizontal plane (pitch) 
Of LM-to-CSM phase angle 
@LOs Predicted LOS angle at TPI time (AGS TPI only) 
§ Angle between LM +Z-axis and local horizontal plane (AGS) 
¥ Roll; angle between LOS and forward direction 
n Angle between LOS and LM +Z-axis 


26 1971 iss D-19/D-20 


_26 September 1971 


Controller 


ORDEAL 


om 


oF 


Teleeope 


STOITJUOD peayyINd WY SOM ‘*7-T suns 
DNNIOOD LNIWEYD GINDI 


srotmere aATwa TH TO ssid i SYORLNO? MO’ LNs SYORLNO? LNIWIDYNVW ELLY 


@ 


UMATZ 
APOUOC OPERA 
te 


er 


26 Septe 


NOLLVTTVISNI Nb - 
HOLVH 30181NO I] (at) 
—_ 


Gulinw 77777 4 


ic 


APPENDIX F 


ALPHABETICAL 


Abbreviations, Definitions of Symbola and 
Abort Procedures 
APS Abort P71, 
ACA Hardovar 
Activation, Subsysten 
AGS 
AEA/DEDA Restrictions 
Readinesa Check 
AEA Self-Test 
AGS Accelerometer Calibration 
AGS (Alignment) 


410400000) 


AGS Alignment, Backup (Using AGS Body-Axis Alignment & 


AGS Alignment, Backup (Using AGS Body-Axis Alignment & PGNS 


AGS Attitude Error Display 
AGS Attitude Hold/Rate Command 
AGS Automatic 


AGS Automatic Rendezvous Radar LM State Vector Update 


Data Transfer Via 
AGS/CES 
AGS Checkout 


AGS Contingency LM Lunar Touchdown State Vector, Load 


AGS Direct 

AGS FITH 

AGS Gyro Accelerometer Calibration 
AGS Initislization Routine (R47) 

AGS Lunar Align (400+40000) 

AGS Lunar Azimuth Store 

AGS Lunar Surface Gyro Calibration 

AGS Manual Absolute Time Initialization 


AGS Manual CSM State Vector Update/Initislizetion 


AGS Manual LM Stete Vector Updste/Initislization 
AGS Orbit Insertion 
AGS Orbital Steering 


AGS Orientation to Initial Cowputed Steering Attitude, 


AGS Out~-of-Plane Maneuver 

AGS Partisl Power-Down 

AGS Power-Down 

AGS Power-Up 

AGS Power-Up From AGS Partial Power-Down 

AGS (Prethrust) 

AGS Pulse 

AGS RCS Axis-by-Axis Thrust 

AGS Rescaling Froa Lunar to £arth “ission 

AGS Selector Logic 

AGS Total Attitude Display 

AGS warn lt (malfunction procedure) 

AGS Vector Update 

DEDA reaponsa abnormal (malfunctions procedure) 

PGNCS/AGS Align 

Rate Gyro Check 
Alara Codes (V05 N09) 


Alignment . . 
AGS 
AGS Lunar Align (400+40000) ee 


Backup AGS Alignmjent (Using AGS Body-Axis Alignment & AOT) 
yr-Axis Aligoment 


Backup AGS Alignment (Using 
Docked Manual Coarse Alignment . . 
IM Orientation Determination Program 
Realign Progtan (P52) eee 8 © © 
Coarea Aliga eee eee ee ee 
Lunar Aligament eeeeeeve 
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CSM Coelliptic Sequence Initiation Targeting Program (P72) 
CSM Constant A Altitude Targeting Program (P73) 
CSM Tranafer Phase Initiation Targeting Program (P74) 
CSM Transfer Phase Midcourse Targeting Program 
Transfer to Power (Unat aged) 
CSM Transfer to Power (Staged - Lifeboat) 
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DAP Date Load Routine (R03) 
Deactivation, Final Subsystea 
Deactivation, Subsysten 
DEDA Accessible Parameters List 
DEDA Input Liet ° 
DEDA Output List 
Defecation Disposal (Alternative Mode) 
Defecation Dispose] (Prime Mode) 
Descent On/Off Control 
Descent Engine Throttle Control 
Descent 0») Venting 
Disconnect From LM ECS 4 Communications 
Displays, Controls and 
Docking, 
DPS 
Descent Engine On/Off Control 
Deacent Engine Throttle Control 
DES He REG 1 (2) tb - bp (malfunction procedure) 
He REG 2 (1) tb - gray (malfunction procedure) 
warn le (malfunction procedure) 
REG warn lt (malfunction procedure) 
DPS Abort (LGC P70, AEA 410+00000) 
DPS Periodic Monitoring 
DPS Pressurization & Checkout 
DPS Propellant Tank Venting 
DPS Supercritical He Venting (Lunar Surface Only) 
DPS Temp/Presa Prepressurization Check 
DPS Thrust Progrem (P40) With AGS Followup, Docked ° 
DPS Thrust Program (P40) With AGS Followup/In Control 
Puel/oxid press abnormal (malfunction procedure) 
Fual/oxid temp abnormal (malfunction procedure) . 
VENT/OXID VENT tb - abnormal (malfunction procedure) 
He press abnormal (malfunction procedure) 
Loss of Descent Power 
PQGS ind abnormal (malfunction procedure) 
Drogue (CSM Side), Install 
Drogue (CSM Side), Ramove 


Drogue Side), Inetall 
Drogue Side), Remove 
DSEA Check ° 


DSKY Light Test 

DUA Backup Voice Disable 
DUA Backup Voice Enable 
DUA Disable 

DUA Enable 

Dynamic Display Modes 
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RELAYS caut lt (malfunction procedure) 


STAGE SEQ RELAYS SYS Ao? ds - off when MASTER ARM - (malfunction 


procedure) . . 7 


STAGE SEQ RELAY SYS A or B lt - off when MASTER ARM - ON (malfunction 


procedure) . . ee 
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Recharge Procedure 
Regulator Checkout 
Demand Regulator Check (Alternative), In-Flight 
QTY caut lt (malfunction procedure) 
QUANTITY - low or decr (malfunction procedure) 
Supply Activation 
PART PRESS CO2 - high (malfunction procedure) 
Primary LiOH Cartridge Raplacement 
Secondary LiOH Cartridge Replacement 
SUIT FAN lt (malfunction procedure) 
SUIT/FAN warn lt (malfunction procedure) 
Suit Fen Activation, Checkout, and Water Separator Check 
SUIT ISOL Valve Check 
Suit Leak in Depreasurized Cabin 
SUIT PRESS - high (egress mode) (malfunction procedure) 
SUIT PRESS - low (malfunction procedure) 
Egress, Final Subsystem Configuration for 
Enesis Diaposal 
Enable W-Matrix Initialization 
EPS 
A-C voltage high (malfunction procedure) 
Ascent Battery Activation & Checkout 
Bat tb abnormal (UNSTAGED) (mslfunction procedure) 
BATTERY caut lt (STAGED) (malfunction procedure) 
BATTERY caut le (UNSTAGED) (malfunction procedure) 
Bus functions lost (malfunction procedure) 
Circuit Breaker Activation 
DC BUS warn lt (STAGED) (mslfunction procedure) 
DC BUS warn lt (UNSTAGED) (malfunction procedure) 
EPS Activation & Checkout 
EPS Basic (Staged) 
EPS asic (Unstaged) 
EPS Check, Poet-DPS Burn 
EPS Periodic Monitoring (Staged) 
EPS Periodic Monitoring (Unetaged) 
EPS Poetstaging Check 
EPS Preparation for DPS Burn 
EPS Preataging Check 
EPS Prestaging Check - Lumar Contingency (One Ascent Battery Only) 
EPS (Subeyetem Managenent) 
INVERTER caut lt (malfunction procedure) 
LCA Duty Cycle During Secondary Coolant Loop Operation 
Loss of CDR Bus During Powarad Descent 
Lose of Bus During Powered Deecent 
Luner Stay Battery Management 
VOLTS - low (malfunction procedure) 
Erasable Modification Routine 
EVA Antenne, Raise 
EVA Antenna, Stow 
Event Timer, Set 
External AV (LGC P30, AEA 
Uxtravehicular Activity 
P 


Finsl Automatic Request Terminate Routine (R00) 
Fire/Saoke Cabin (Not Suit Loop) 
Fire/Saoke Suit Loop 

PITH. AGS 

Flagvords 

Forward Hatch (Cabin Side), Close 

Forward Hatch (Cabin Side), Open 
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Inetall Drogue (LM Side) 

Interrupt Integration 

Intravehicular Operations 

Intrevehiculer Transfer to 

Intravehiculer Transfer to LM (Second Crevesn) 
ISS Coaree Align 


Jet Select Logic 


Landing Confirmation Program (P68) 
Landing Gear Deploy 
Landing Phase (ROD) Program (P66) 
Landing Rader Checkout 
Landing Radar Power-Down 
Landing Radar Power-Up 
Landing Redar Spurious Test Routine (R77) 
Landing Redar to Position 2, Command 
LCA Duty Cycle During Secondary Coolant Loop Operation 
Recharge 
LGC/CMC Clock Synchronization Routine (R33) 
LGC/DSKY Reatrictions 
LGC Erasable Namory Display/Updsete 
LGC Idling Program (P00) 
LGC Power-Down Progran (P06) 
LGC Power-Up 
LGC Programs 
LEC Idling 
P06 LGC Power-Down 
P12 Powered Ascent 
P20 = Rendervous Navigation 
P21 Track Determination 
P22. = Lunar Surface Navigetion 
P25. Preferred Tracking Attitude 
P27. =LGC Update 
P30 =—s External AV 
P32 Coelliptic Sequence Initiation (CSI) 
P33 «Constant A Altitude 
P34 Transfer Phase Initistion (TPI) 


P40 = DPS 

P41 Thrust 

P42 ~=APS Thrust 

P47 =Thruet Monitor 

P51 Orientation Determination 
P52 Realign 

P57 «lamar Surface Align 

P63 Braking Phase 


P66 Landing Phase (ROD) 
P68 Landing Confirmation 
Des 


P71 = ABS 
P72 CSM Coelliptic Sequence [nitistion Targeting 


P73 CSM Conetant Altitude Targeting 

P74 CSM Transfer Phase Initiation Targeting 
P75 CSM Transfer Phase Midcourse Targeting 
P76 = Target AV (CSM) 

P77 =Target AV (LM) 
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LGC Routines 4.4-11 
ROO - Final Automatic Request Terminate 4.6~40 
RO] Erasable and Channel Modification 4.6~41 
RO3 DAP Data Load 4.6-8 
ROS = RR/LR Self-Test 4.6-64,80 
ROS S-Band Antenna 4.6-37 
R30 - Orbit Parameter Display 4.8-3 
R31 - Rendezvous Parameter Display 4.6-16 
R33 - LGC/CMC Clock Synchronization 4.6-20 
R36 - Rendezvous Out-of-Plane Display 4.7-32 
R47 - AGS Initialization 4.6-23 
R60 - Attitude maneuver routine 4 ,6-12,-15,-2734.8=8,-11,-14,-17; 
4.9=103 4.10227 ,-446, -65,-7934,12-17 
R62 - Crew-Defined Maneuver 4.6-11 
R63 - Rendezvous Final Attitude 4.6-13 
R77 - LR Spurious Test 4.6-82 
LGC Self-Test 4.6-17 
LGC Update Program (P27) 4.6-6 
Light ing 


AOT Lighting Check 4.2-17 
Caution Warning Array Checkout 4.2-19 
COAS Lighting Check 4.2-18 
DSKY Light Test 4.6-19 
Lighting Activation Checkout 4.2-16 


LiOH Cartridge Replacement, Primary 4.13-9 
LiOH Cartridge Replacement, Secondary 4.13-10 
LM-to-CSM Power Transfer, Unstaged 4.3-+28 
Load IMU Attitude Error Meters 4.6-31 
Low-Power S-Band Backup Voice, LBR Check With Steerable Antenna 4. 2-40 
LRV Deployment 4.15~37 
Lunar Launch Contingency Stowage 4.1542 
Lunar Stay Operations 4.15~2 
Lunar Surface Navigation 4.8225 
Lunar Surface Navigation Program (P22) 4.8228 
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Malfunction Procedures 5.2-1 
Abort Guidance Section 5.2-13 
AGS warn lt 5.2-14 

DEDA response abnormal 5.2-14 

Ascent Propulsion Section 5.2-27 
ASC He REG 1 (2) tb - bp 5.2-29 

ASC HI REG caut lt 5.2-29 

ASC PRESS warn lt 5.2-28 

ASC QTY caut lt 5.2-29 

Fuel or oxid press abnormal 5. 2-29 

Fuel or oxid temp abnormal 5.2-29 

He press abnormal or decr 5.2-29 
Communication Subsysten 5.2-43 
Cannot acquire phaselock 5.2-46 

Loss of ICS 5.2-44 

Loss of S-band voice comm 5.2-45 

Loss of VHF voice coum with CSM 5.2-44 

Loss of voice comm with EVA (one man EVA) 5.2~47 

MSFN reports loss of PCM. S-band voice OK 5. 2-46 

One crewman has abnormal (unselected) hot mike §.2-44 

S BD RCVR caut lt 5. 2-46 
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Control Electronics Section 


Abnorwal dynamics during MPS thrusting 
Abnormal vehicle dynamica (non-MPS) 
AGS Pulee or direct cade abnornal 

Ces warn lt 

CES DC warn lt 

ENG GMBL caut lt 


THRUST THRUST ind do not agree/off achedule 


LM drifte out of deadband 
No MPS ignition et TIG = 
No MPS shutdown 
PGNS aininum impulse cade abnormal 
PRE AMPS caut lt 
Premature MPS ignition 
Prop cade abnormal 
cade abnornal 


Deacent Propulsion Section 


DES He tb bp 
DES He tbs gray 
DES warn lt 

DES warn lt 


Fuel/oxid prees abnoreal 
Fuel/oxid teap sbnornal 

tb - abnorual 
He presse sbnoraal 
PQGS ind abnoreal 


Electrical Power Subsyates 


A-C voltage high 
Bat tb abnormal 
Bat tb abnormal 
Bat tb abnormal 
BATTERY caut lt 
Buse functions lost 
DC BUS warn lt (STAGED) . 
DC BUS warn t (UNSTAGED) 
INVERTER caut lt 
VOLTS - low . 


Environmental Control Subsystem 


CABIN press - high 
CABIN PRESS - low or decr 
CABIN warn lt 
le 
ECS ceut lt 
GLYCOL caut lt 
GLYCOL coap lt 
GLYCOL press - low or decr 
GLYCOL temp - high or incr 
QUANTITY ~ low or decr abnoraally 


le 
QTY caut lt 
QUANTITY ~ low or decr . 
PART PRESS high 
SUIT FAN lt 


SUIT/FAN varn lt 
SUIT PRESS - high (egress 
SUIT PRESS - low 


Explosive Devices 
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Option Codes (V04 N06, VO4 N12, or 
Orbital Navigation . .....s-. 
Orbital Thrust ... 1... «© e ee 
Orbit Parameter Diaplay (PGNCS R30 
ORDEAL Initialization ...... 
Overhead Hatch Side), Cloee . 
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Overhead Hatch Side), Close . 
Overhead Hatch Side), Open .. 
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02 Regulator Check (Alternative), In-Flight 


02 Supply Activation 


PGA Cooling, Reverse 02 Usbilicals or 


PGNCS 


AGS Initialization Routine (R47) 


Crew-Defined Maneuver Routine (R62) 


DAP Data Routine (R03) 
DSKY Light T ¢t 


Erasable Modification Routine (R01) 


Enable W-Matrix Initialization 


Final Automatic Request Terminate 


Fe h Start 
IcDU Zero care oe 
Power-Down oe @ 
Power-Up (LGC off) oe @ 
Power-Up (LGC Operating) 
Increment LGC Time 
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Initialize Erasable Dump Via Downlink 


Input For Pinpoint Landing 
Interrupt Integration 


LGC/Q Clock Synchronization Routine 
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Erasable Memory Display/Update 


Idling Program (POO) ... 
over Program (P06) 
Power-Up 
Self-Test 
Update Programs (P27) .. 
Load DW Attitude Error Metera 
I Attitude Error Display 
II Attitude Error Dieplay 
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Attitude Gold/Rate — 
PGNCS Attitude Rate/Error Display 


PGNCS Automatic o . 
PGNcSs 
PGNCS Minimum Impulse ..... 
PGNCS (Prethrust) ... 
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Rendezvous Finel Attitude Routine (R63) 4.6-13 
Rendervous Navigation, 4.8-6 
Rendervous Navigation Programs (P20), cTHR 4.8-6 
Rendervous Out-of-Plane Display Routine (R36) 4. 7-32 
Rendezvous Paremeter Display Routine (R31) 4.6-16 
Restart 4.6-36 
S-Band Activation & Checkout, Using Omni Antenna 4.2-34 
S-Band Antenna Cooldown 4.13-26 
S-Band Antenne Routine (R05) 4.6-37 
S-Band Backup Voice & Kaying Check 4. 2-45 
S-Band Configuration for LOS 4.13-19 
S-Band Enable 413-23 
S-Band FM Check 4.2-43 
S-Band LBR Data Enable 4.13-23 
S-Band Ranging, Voice, and Telementry Check 4.2-43 
S-Band Steerable Antenna Activation and Checkout 4.2-34 
Secondary S-Band Transceiver & Power Amplifier Check 4.2-44 
Set Mission Timer 4,2-20 
Shades, Deploy 4.13-51 
Shades, Stow 4,13-51 
Show Banksum 4.6-17 
Sleep Station 4.15-32 
Sleep Station, Deploy 4.15-32 
Sleep Station, Stow 4.15-33 
SRC Removal 4.15-37 
Staging 4.12-2 
Star/Planet List 4. 4-26 
State Vector, Move Thies Vehicle State Vector to Other 4.6-39 
Sublimator Activation, Primary 4.2-16 
Sublisator Dryout 4.3-10 
Sublimator Dryout, Preparation for 4.3-2 
Subsystem Activation 4.2-2 
Subsystem Configuration for EVA Preparation 4.15-15 
Subsystem Deactivation 4.32 
Subsystem Deactivation, Finel 4.3-12 
Subsystem Managenent 4.13-3 
Suit Activation, Checkout, and Water Separator Check 4.2-23 
SUIT ISOL Valve Check 4.2-22 
Syebols and Abbreviations, Definitions of D-1 
T 
Target AV Program (P76) 4.7-33 
Thrust 4.10-2 
Theust Display 4.5-38 
Thrust Monitor Progras (P47) 4.10-50 
Thrust, Orbitel 4.10-2 
Timer Electroluminescent Numeric Check 4.2-20 
Torque Gyros 49-14 
Transfer Initiation PH, 410+30000, 410440000, Execute) 4.7-20 
Transfer Phase Midcourae P35, 410+40000) 4. 7-28 
Transfer to CSM, Crevuan rr 5.3-6 
Transfer to CSM, Intravehicular aod 4.14-5 
TragSéeundoGimiman), Intravehicular 4.146-3 
itiad dififfevehicular 4.14-2 


- 1971 p PF-16 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


Ps 


4.2-28 
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Froa 4.14-12 
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Froa Using Consumab les 4.14-12 
TV ane 4.15-36 
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4.13-47 
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4.4-12 
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4.6-31 

(N20) 4.9-14 

(N72) 4.6-69 
ru 4.9-15 
Needles 4,6—31 

4.6-79 

(R47) 4.6-23 

(RO3) 4.6-8 
Maneuver (R62) 4.6-11 
Lec 4.6-32 
LR 2 4.6-82 
4.6-38 
4.6-38 

(RO4) 4.6-64 ,80 
(ROS) 4.6-37 

Move This Other Vehicle 4.6-39 

RMS Display 4.6-39 
V69 Res att eee ee 4. 6-36 


Update, Block Address 4.6-6 
Updste, Single Address 4.6-6 
LEC Time 4.6-6 


(R77) 4 

Stop Return Test (R77) 4 
eneter (R30) 4 

Request Rendezvous Parameter Display (R31) 4 

Start Rendezvous Final Attitude Maneuver (R63) 4 
Request Rendervous Out-of-Plane Display (R36) 4 
Banksun 4 

V93.—s- Enable W-Matrix Initialization 4 
v96—s« Interrupt Integration and go Poo 4 
VHF 6 4 
B 4 
B Simplex i 
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ie D/s 
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Check 
Misplay 
DR, LMP, Docking) .THR 4. W40THR 


